2 


X 
w 
p` 
+ 
s * 
” + w 
w «4 
x 
[] * 
S we 
A ie 
* 
‘th. 
4 
aN 
ai 
a 
at 
t 
ta 





ATU 


A WEEKLY 





ILLUSTRATED JOURNAL OF SCIENCE 





VOLUME VII. 


NOVEMBER 1872 to APRIL 1873 


“ To the solid ground 
O Nature trusts the pund that bids for aye"'—WorDswontgR 


eee 





London and Heto Pork: 
MACMILLAN AND CO, 


ig; 3 


P203 45 


LONDON 
R CLAY, SONS, AND TAYIOR, PRINTERS 
BREAD SIREEr HIL 


INDEX 


Abbott (Prof C C, M.D), Origin of American Indians, 203; Asbestos, Manufacture and Application of, 210 


Feeding Habits of the Belted Kingfisher, 362 | Ashmolean Society, 370 
Aberdeen University, 54 , Election of Lord Rector, 35, 54, 111, | Assyria, Dazly Telegraph Exploration, 151, 210 
131i, 250 | Assyrian Record of the Deluge, 55, 87 
Abiogenests (See Beginnings of Life, Bastian, H C , Huizinga, ' Astronomical Expeditton, American, 107 
Prof D) , Astronomy, Belgian Contributions to, 23 
Academical Study, Organisation of, 72 | Aulantic Telegraph’ Free Transmission of Astronomical Obser- 
Acclimatisation Society of Victoria, 484 ' vations, 250 
Acquired Habits in Plants, 445 Atmosphere, 1ts Blue Colour, 132 


Action at a Distance (Prof. Clerk-Maxwell, F RS ), 323, 341 Atmospheric Electricity, 9 
Adams (Prof W G, F R.S), Physics for Medical Students, , Atmospheric Haze, 291 


27, “ Diathermanous” or ‘* Transfervent?” 341 Atmospheric Refraction, 163 
Adaptation to External Conditions, Frogs and Salamanders, | Atropia and Physostigma, 69 
40! | Attwood (4 L ), Physics for Medical Students, 7 


Aeronautics in America, 413 Aurora by Daylight, 29 
Afnean Explonng Expeditions, 35, 36, 70, 79, 169, 189, 251, _ Aurora, Spectrum of, 182, 201, 242, 463 , Polarisation of, 201 
270, 289, 351, 391 | Auroral Display at Carlisle, 481 
Agassiz (Prof), The Hassler Expedition, 111, 230, Sub marine | Auroral Phenomena, Trebizond, 181 
Photography, 210, Survival of the Fittest, 404, Pemikese Australia, the Rising of, 129 
Island and §0,000 dollars given to him by Mr J. Anderson, Australia, Science in, 452 
445» 471, 477 Australia and Tasmania, Geological Map, 249 
Air and Water, Hygiene of,” by W Proctor, MD, FCS, | “ Australan Mechanic and Jounal of Science,” 274 


318 
Air-Battery, Dr J H Gladstone, F RS, 472 Babbage (the late Chas, F RS), Sale of his Mathematical 
Airy (Hubert, M D ), Leaf Arrangement, 341, 403, 442 Collectians, 34, his “Tables” and Library, 171 

Babinet {M ), Ouituary Notice of, 53 


Autken (John), Glacier Motion, 287 
Alabama, Climate of, 231 Backhouse {C W }, Day Aurora, 29, The Zodiacal Light, 341, 
Spe- trum of Aurora, 463 


Algæ, M de Brebisson’s Collections, 332 








Algeria, Geodetic Operations in, 450 | Bacteria (Sze Bastian, H C, MD, Beginnings of Life) 
Alleghany Observatory, 251 | Bagehot (Walter), “ Physics and Politics,” 277 

Aloes, American, 335 | Baillon (H }, ‘Natural History of Plants,” 320 

Altum (Dr Bernard), “ Forest Zoology,” 141 Bard (Wm M ), Obituary notice of, 89 

Amber Works in Western Yunan, 317 ‘| Baker (Sir S and Lady), Reported Murder of, 489 


America Aeronautics, in, 413 , Penikese Island given to Prof Baranetzky (J }, Diosmotic Properties of Colloids, 152 
Agassiz, 44.5, 471, 477, Prof Tynda'l’s Lectures, 34, 54, 150, | Barbados, Rainfall at, 124, 161 
190, 224, 249, 268, 370, 445, 490, Science and the Press, 445 Barber (Samuel), November Meteors at Liverpool, 123 
(See Alleghany, Boston, California, Manitoba, New York, | Barrett (W F, FCS), Prof Tyndall’s Researches on Radiant 


Philadelphia) Heat, 66 
American Museum of Natural History, 332 _ Barrington R M ), Phospho.escence in Wood, 464 
American Scientific Intelligence, 56 Barrows, ın Cornwall, 378 , near Beverley, 452 
American Signal Service, 484 Barlett (A D ), Silver Medal to him on the rearing of the Hip- 
American Survey and Geological Survey, 370, 371 popotamus, 150 
American Indians, their Origin, 203 Bastian (H C, MD, FRS), his Experiments, 123, 180, 
Anderson (J , M D ), “ Expedition to Western Yunan,” 317 242, 261, 302, 321, 380, 413, 434, ‘* Note on the Onigin of 
Anderson (John), his gift of Pemkese Island and 50,000 dollars ' Bacteria” (Roy Soc ), 275 

to Piof Agassiz, 445, 471, 477 Bath Natural History Society, 151 : 
Anderson (J F ), November Meteors at Pau 123 , Baumhaner (E H von), Dutch Society of Sciences, 464 


Animals Instinct, Inhernted Instinct, and Perception mn, 281, Beale (Prof L S5, F RS), Physics for Medical Students, 7 
303, 322, 340, 360, 361, 371, 377, 499, 417, 424, 437, 443, Bees, Perception in, 410, Inherited Instinct, 417 


+ 463, 48 Beet-Supar, 375 f 

Ansicd (Prot i Acada to, 452 “ Beginnings of Life,” Dr H C Bastian, FRS, on, 26, 
Anthropological Institute, 39, 75, 135, 175, 208, 213, 249, 255, Discussion on, 104, 123, 180, 242, 380, 413, 434 

267, 295, 310, 373, 395, 415, 455 | Belfast Naturalists’ Fuld Club, 35 
Antinomies of Kant, 262, 282 Belgian Academy, 369 
Ants, Nature and FTabus of, 10 Belgian Contributions to Astronomy, 23 
Ant, Perception in, 443 Belgium, Magnetic Survey of, 295 
“Ants, Harvesting,” by J T Moggndge, F L S , 337, 453 | Belgium, Report on Botanical Science, 320, 334, Science m, 
Aquara Brighton, 169, 209, 231, 362, 451, Crystal Palace II4, 168, 210 

15, San Francisco, 151 Bentham (Geo, F RS), Our National Herbartum, 26, Carex 
Aquatic Articulata, 469 and Uncinia, 372 
Arachnida, Hints on collecting, 163 (See Trap-door Spiders) Bennett (A W, FLS), Pollen eating Insects, 202 , External 
Arctic Exploration, 7, 53, 117, 157, 170, 188, 208, 231, 249, Perception in Animals, 322, 361 

270, 311, 395, 413, 432, 452 , Berlin University, 89 , Professorship of Photography, 88, African 
Aristotle, Anticipation of Natural Selection, 402 | Expedition, 151, New Physiological Laboratoies, 405, 
Armstrong (Sir W , C B), The Coal Question, 270, 291 Transit of Venus, 451 


ree 


Articulata, Aquatic, 469 Berne, Scientific Society, 235 : 


n 


1y 


INDEX 





Bessemer (Mr ), his Saloon Steamer for the Channel Passage, 


4I 

Bibhical Archæology, Society of, 87 

Biela’s Comet, 16 

“Bird Life,” by Dr Brehm, translated by Labouchere and 
Jesse, 121 

Birds Yarrell’s “ British Birds,” by Newton, 461 

“ Bads (Buitish), Handbook of,” by J E Hartwig, FLS, 
IOI 

Birds, Instinct of Tumbler Pigeons, 387, 417, Ceylon Pigeon 
Express, 351 , Destruction of Rare, 464 

Birds, Fossil, in Kansas, 310 

“ Birds of Egypt, Handbook to the,” 178 

Birmingham and Midland Institute, 53 

Birmingham School Natural History Society, 269 

Black (W J), Gauges for Ocean Rainfall, 202 

Blake (Prof Jas )}, Supposed new Marine Animal, 67 

Blind Fish of the Wyandotte Cave, 12 

Blue Colour of Sky and Water, 132 

Bolton Literary and Scientific Society, 15 

Bombay, Grant Medical College, 269 

Bordeaux, Science at, 190, Scientific Association 7o 

Borlase (W C, BA), “Sepulchral Monuments of Cornwall,” 
337, 378 

Borneo, Cave-deposits, 461 

Boston {U S ), Academy of Arts and Sciences, 214 , the Great 
Fire, 215, 230 

“ Botanists’ Pocket Book,” by W R., Hayward, 360 

Botany Notes in Lisbon, 229, Professorship at Caracas Uni- 
versity, Botanic Garden, Liége, 351, * The Useful Plants of 
India,” by Col H Drury, 340, Dr H Awy on Leaf- 
Arrangement, 341, 403, 442, Edinburgh Botanical Society, 
Fertilisation of Grasses, 391 , Botany in Belgium, 334 

Bowring (Sir John), Obituary Notice of, 70 

Braun (Dr A), Darwinism, 5 

Breslau, Silesian Society for National Culture, 137, 158, 162 

ee FRA 5S), Itahan Report on the Eclipse of 1870, 
30 

Brewer (W H ), Sense of Smell in Animals, 360, 410, Mau- 
pertuis on Natural Selection, 402 

Bright Lines in the Solar Spectrum, Prof C A Young on, 17 

Brighton Aquarium, 169, 209, 231, 362, 451 

Brighton, Geolagy of, 395 

Bristol, Meteors at, 85, 322 

Bastow (H W, FRS), “Table of Bntish Strata,” 452 

Brush Association , Arrangements for 1873, 88 

British Museum, Herbarium, 5, 26,45, 103 , Memorial to Mr 
Gladstone, 212, his Reply, 243, Prof Dyer on, 243 

Broca (Paul), Troglodytes of the Vézère, 305, 326, 366, 426 

Brockbank (W, FGS), Glacial Action in the Furness Dis- 
trict, 374 

Brodie (bir B C, Bart, F RS), Scientific Research and Uni- 
versity Endowments, 97 

Brough (the late J C ), Subscription for his Family, 35, 470 

Brown Institution, 369 

Brunton (T L, M D), “ Physiological Chemistry,” 441 

Buchan (Alex, M A), Rainfall and Temperature of North 
Westein Europe, 245 

Buckland {A W ), Perception itn Fowls, 444 


- Buckton (G B, F RS), Reason or Instmet? 47 


Buenos Ayres, Burmeister’s Annals of the Public Museum, 240 

Burder (Ur G F), Rambows on Blue Sky, 68, Twinkling of 
the Stars, 222, 262 i 

Burmeister (G, M D), “ Annales del Museo Publico de Buenos 
Ayres,” 240 

Burwash (N ), Elephas Americanus m Canada, 47 

Butterflies, Perception m, 444 

Butterfites of North America, 412 

Butterfly-hunting at Panama, 311 


Cacciatore (Prof Cav G), Report on the Eclipse of 1870, 308 

California Aquarium at San Francisco, 151; Academy of Ser 
ences, 256, 476, 490, Agassiz Institute, 189 

Cambridge, Science at, 14, 53, 88, 110, 169, 189, 190, 209, 
249, 250, 251, 268, 289, 311, 331, 349, 369, 391, 411, 432, 
451, 470, Cambridge Scholarships and Examinations m 
Science, 229, Philosophical society, 20, 75, 155, 374, 474 

Cambridge (U S ), Museum of Comparative Zoology, 471 

“Cindi, Post-pliocene Geology of,” by J W Dawson, LLD, 
2.42 





EIENEN EAEE A R S e tee e eee 
Daa E O OO O O NO 


Capron (J Rand), Spectra of Aurora and Zodiacal Light, 182, 
o 


201 i 
Carruthers (Wm., F RS), Ow National Herbar.um, 26, 103 
Cassiterides, Origin of the Name, 68, 104 
Cathn (George), Obituary Notice of, 222 
Cats Sense of Smell, 303, 322, Perception, 360, Inherited 

Instinct, 371, Sociability, 425, Polydactylous, from Cook- 

ham-Dean, 323, White Toms, 464 
Cave-deposits of Borneo, 461 
Cayley (Prof ), Presentation Portrait of, 349 
Celtic Society, 75 
Ceylon, Science in, 42, Pigeon Express, 351, Land Planarians, 


CRbnger HM Ship Accounts of Voyage, 109, 117, 131, 
231, 430, 471, her Scientific Orders, 191, 252, Report by 
Prof W Thomson, F RS, 385 

Charing Cross Hospifal, 15, 54, 123, 168 

Charterhouse Science-Classes, 425 

Chemical Society, 39, 75, 134, 175; 231, 235, 295, 335; 373» 

15, 454, 494 

Chemical Technolosy, Handbook of,” by R Wagner, Ph D , 4 

t Chemistry, Inorganic,” by Geo Wilson, M D, 441 

‘Chemistry, Manual of,” by Fownes, revised by H Watts, 
FRS, 179 ‘ 

‘Chemistry, Organic,” by W G Valentin, F C S, 160 

“ Chemistry, the Birth of,” by G F Rodwell, F.C S , 36, 90, 
104, 206, 285, 393; 492 

Chester, Society of Natural Science, 55 , Science at, 432 

China, Science in, 35. 

Chisholm (H W), International Metric Commission, 197, 

2 

ee ee (New Method of viewing the), 313 

Circular Spraybows,| 46 

Civil Engineers, Institution of, 16, 210, 255, 455, 474 

Clarke (Hyde), The] Phoenician Vademecum, 462, Earthquake 
Waves, 463 

Clarke (Prof F L ), the Hawauan Volcano, Mauna Loa, 124 

**Clematis as a Garden Flower,” by T Moore, FLS, and 
G Jackman, F RH S, 102 

Clerk-Maxwell (Pibf J), Action at a Distance, 323, 341, 
“ Electricity and Magnetism,” 478 

Clifford (Prof W K}, Kant’s Anunomies, 262, 282, 302 

Clifton College, §4,/152 

Clunate of Alabama, 231 

Clouds , “Forms of Water,” by Prof J Tyndall, F RS, 400 

Coal Rise in Pricg of, 267, m Bagdad, 332, in Central Asia, 
349, ın Peru, 311, m Western Yunan, 317, Prizes for 
Economy mits Use, 150, 451 

Coal Question, Sir W Armstrong, C B, on the, 270, 291 

“ Coal-fields of Great Britain” by E Hull, MA, F RS, 319 

Coal-fields, Scottish, 14, of Victoria, 200 

Coffin (Prof), Obituary Notice of, 350 

Cohn (Prof Ferdinand), Lecture on the Progress of Natural 
Science, 137, I T 162, ‘‘ Ber rage zur Biologie der Pflanzen,” 


300 

Cole (H, C B ), his intended Resignation, 230 

College of Surgeons, 14, 289, 310, Hunteran Lectures, 289, 
310, 330, 348, 364, 388, 408, 428 

Colloids, Diosmotig properties of, 152 

Collyer (R H, MD), *‘ Exalted States of the Nervous Sys- 
tem,” 360 

Calorado River, 290 

Coloured Stars abont Kappa Crucis, 130 

Cometary Stai-Shawer, 77 

Comets, their Tails, 105 , and Meteors, Connection between, 468 

Contagious Diseases, 283 

Cook (Captain), hib South Polar Explorations, 22, 139 

Cooke (E W, R fi ), ‘* Grotesque Animals,” 280 

Cope (Prof E D )} Wyandotte Cave and its Fauna, 11, Pro- 
boseidians of ws oming, 471 

‘t Corals and Coral Islands,” by Jas D Dana, LLD, 119, 42; 

Cornu (M ), Growth and Migrations of Helminths, 265, Geo 
detic Ooerations)it Algeria, 450 

. aaa Sepulchial Monumeuts of,” by W C Blase, B AL, 

371 37 

6 ne Pare a Young on the, 28 

Cotopaxi, Ascent of the Great Volcaro, 449 

Co vell (Sir J ), Fire-ball nea Slough, 146 

Cox (E W, Serjeant-at-Law), Animal Instincts, 424 

Crabs, Perceptionjin, 424 


INDEX 1x 
CRIA A A N EAA Aa AA AAAA a AAA iA aterm gi 


“Psychology, Principles of,” by Herbert Spencer, 298, 357 Saxon Antiquities at Trinity Coliege, Cambridge, 251 
Putrefaction and Fermentation, 61, 78 Schafer (E A ), Striped Muscular Fibre, 489 
Pyramid, Great, 71 Schmidt (J. F ), November Meteors at Athens, 211 
Pyramid Mountam, 423 School of Mines, Lectures, 269 
Pyrometer, New, 273 Schweinfurth (D ), his African Travels, 55, 215 
Pye-Smith (Dr P H ), The Mammahian Skull, by Prof Lucae, | Sc ence and Art Department , Lectures, 35, 230, 290, 370 
460 “ea Sah ana an Endon ments, 97 
eclater (Dr L 5), Proceedin - 
Quantock Hills, Flora of the, 48 sien 110 i i aa 
Queckett Club, 94 Scott (A W ), November Meteors at Lampeter, 84 
Scott (R H }, Possession Islands, 384 
Radiation of Heat from the Moon, 436 Scottish Coal Fields, 14 
Radiant Heat, Prof Tyndall’s Researches on, 66 , Capt. Ericsson | Scottish Meteorological Society, 245 
on, 273 Scotush Naturalist, 453 ` 


Rainbow Treble, 46 , on Blue Sky, 68 
Rainfall Pericdicity of, 98, 143, 161, at Barbados, 124, 161, canoes,” 469 
for October 1872, 16, at Sea, 123, 202 , and Temperature of | Seabroke (G M,andj N Lockyer, F R S ), New Method of 
North-Western Europe, 245 | viewing the Chromosphere, 313 
Ramsay (A ), Authorities on Mirage, 322 ; Seals in the Fnth of Clyde, 152 
Ramsay (Piof, F RS), Fresh and Salt Lakes, 312, 333 Sedgwick (the late Professor), Obituary Notice of, 257 , Memo- 
he ae as T eal Obituary Notice of, 204 nal to, 391, 411 
ansom , innerifed instinct, 322 teni Effect of Light on, d lectric C t 
Ranyard {A Cowper), Polarisation of Zodiacal Light and i vr: Bee a aO 
Aurora, 201 ‘ Sepulchral M ents of Co I,” by W C Borl BA 
Rawson (Rawson W ), Ramfall at Barbados, 124, 161 , Meteor 337, g Pome ini aa i 
| 


Scrope (G P), German Translation of his work on ‘ Vol- 








i 7 
at St Thomas, 262 Settle Cave Exploration, 374 
Rochas (E) see Tie earth” and “The Ocean,” Step pe dela ea se 
eclus (Elisée), e Earth ” an e Ocean,” 421 1 k , 
a Recor de of the Rocks,” uy Rav WS Symonds FOS pace oe and Philosophical Society, 310, Naturalists 
aye £ > E,FGS, FZS), “Handbook 
Reid {Serg -Major R ), Flight of Projectiles, 341, 404 A 178 a i }» oook: to: Me Birds of 
Reflected and Transmitted Light, 481 Sherman Astronomical Expedition, 107 
Reflected Sunshine in India, 162 Sight in Dogs, 361, 384, 377, 409, 424 
Respighi (Prof ), Solar Diameter, 385 Signal Service in America, 484 
Reynolds (Prof Osborne), Meteor at Manchester, 315 Silesian Society for National Culture, 137, 158, 162 
Rhmoceros born in Vic oria Docks, 133, sts Death, 255 Silex in Water, the cause of its Biue Colour, 132 
Riga, Society of Naturalists, 155, 215, 495 Skeletons at Mentone, 401, 443 
“t River Basins, Notes on,” by R A Waulltams, 122 Skeletons of Wild Animals, 46 
Roberts (E } The Greenwich Date, 105 Skull, The Mammalian, 460 
Roberts (Wm, MD), Dr Bastian's Experiments, 302, 321, | Skulls of the Troglodytes of the Vézère, 426, found near 
Danzig, 372 
Smell in antmals, 360, 377, 384, 409, 410, 411, 424 
Smith (Archibald, LL D , F R S ), Obituary Notice of, 169 
Smith (George), his Expedition to Assyria, 151, 210 
Smith (Willoughby), Effect of Light on Selenium, 303, 340, 361 
Smith (W Robe tson), Hegelian Calculus, 442 
Smyth (Prof Piaza, F RS), Petrified Forest in the Libyan 
Desert, 363, Royal Observatory, Edinburgh, 451 
Snakes, Venomous, of India and Australia, 15, 140, 190 
Society of Arts, 55, 150, 392, 451 
Solar Diameter, Prof Respighi on, 335 , Heat, its Source, 262 , 
Spots, Spectra of, 107, 108 
Somersetshire Natural History Society, 48 
Somerville (Mary), Obituary Notices of, 87, 132, 151% 
South London Entomological Society, 131 
South London Museum, Proposed, 251 
South Polar Exploration, 21, 62, 138 


38! 
Robertson (G C), External Perception in Animals, 322, 361, 
377, 499 
Rocxy Mountains, Prof Marsh’s Expedition, 209 
Rodwell (G F, FCS), “The Birth of Chemistry,” 36, 90, 
104, 206, 285, 393, 492, Lectures on Ancient Science, 190 
Romanes (G J ), Perception in the Lower Animals, 411 
Ross (Dr James), Anticipations of Natural Philosophy, 402 
Ross (Sir James), Portrait of, 55, his South Polar Explorations, 
63, 139 
Rosse (Earl of, DCL, FRS), Diathermacy of Flame, 28 , 
Radiant Heat, 273, Radiation of Heat from the Moon, 436 
Rotabilhty, Treatise on, 124 
Rowing , University Oars,” by J E. Morgan, MA, 397, 
458, 41 
Royal Commission on Scientific Instruction, 70, 268 
Royal Institution, 15, 88, III, 131, 170, New and Old Labo- 
ratories, 223, 263 Spalding (Douglas A ), Herbert Spencer’s ‘‘ Psychology,” 298, 
Royal Society, 34, 70, 75, 114, 133, 174, 213, 235, 254, 275, 357, Perception in Animals, 377 
294, 313, 331, 353, 369, 372, 390, 395, 413, 434 453) 454, | Spanish Society of Natural [listory, 411 
| Spectra Effect of Resistance in Modifying, Prof Tyndall on, 


470 
Ruck’s Hydrocarbon Gas, 329 384 , of Solar Spots, 107, 108 , of Aurora, 242, 463, of the 


Rugby School, 131, 151 Aurora and Zodiacal Light, 182, 201 , of Nitrogen, 463 

Sag G C), ee Stars about Kappa Crucis, 130 !' Spectroscope, its application, by Janssen and Lockyer, 301, 320, 
ussia, Science in, Sy 

Rutherfurd (L M ), Stabıhty of the Collodion Film, 391 Spe ciraeope and its Applications, by J N. Lockyer, FRS, 

| 125, 166, 226, 246, 345, 406, 466 

St Andrews Univers‘ty, 231 Spectr: scopie Observations, 222 

St Clar (G, F RS) Meteor near Stourbridge and at Man- Spectrum Analysis, the Spectrum of the Sun, by J N Lockyer, 
chester, 262, 290 FRS, 174 

St. Petersburg, Academy of Sciences, 194, Geographical So- Spen-er (Herbert), ‘‘ Principles of Psychology,” 298, 357, 
ciety, 452 , Planarians and Leeches, 354 

Sale {M L,R E) Electric Conductivity of Selenium, 340 Spiders, Hints on Collecting, 163 

Salmon-breeding m Silesia, 290 “ Sp ders, Trap-door,” by J T Mogendge, F LS, 337, 453 


Salt Lakes, 312, 333 Sponges , “ Die Kalkschwamme,” by E Hackel, 279 
Sanderson (Dr J Bardon, F RS), Dr Bastian’s Experiments | Spottiswoode (Wm, FRS), Old and New Laboratories of 
on the Beginnings of Life, 180, 242, 261, 275, 302, 321, 380, Royal Institution, 223, 263 . 
413, ‘* Handbook for the Physiological Laboratory,” 438 Sprengel (Dr H }, Invention of the Water Air pump, 241 
Sanitary Association, Dublin, 332 | Springs, Deep, Prof Geikie, F RS, on, 177, 283 


Salmonıdæ of Great Britain, 162, 203 | Spizbergen, Geographical Discovertes, 413 





X 


Sne nirna inte hem A a nn a a a l amma a e a ene th tn aae a aa 


Standard Yard, 391 

Stanley (H M) and Dr, Livingstone, 38, ‘How I found 
Livingstone,” 79, 190 

Stars (Coloured) about Kappa Crucis, 130 

Stars, Twinkhng of the, 222, 262 

Star Shower, Cometary, 773 in 1838, 203, of Nov 27 (See 
Meteois) 

State Aid to Science , Speech of Mr ,Gladstone, Arctic Explora- 
tion, II7, 157, 170, 188, 208, 310, 452, Kew Herbarium, 243 

Steamer for the Channel Passage, 41 

Stearn (C H ), Spectrum of Nitrogen, 463 

Steel, Gold Medal offered for best Specimens, 151 

Stewart (Prof Balfour, F R S.), on Arcuc Exploration, 157, 
Janssen-Lockyer Application of the Spectroscope, 301, 320, 


381 

Stockholm, Academy of Natural Science, 268 

tr Implements of the Troglodytes of the Vézère, 306, 328, 
307, 373 

Stone (E J, F RAS), Meteorology of the Future, 443 

Stricker (S ), “ Medizinische Jahrbucher,” 478 

~Striped Muscular Fibre, Structure of, 489 

Sub- Wealden Exploration, 288, 404 

Survival of the Fittest, theory of Maupertuis, 341, 402, Prof 
Agassiz on, 404 

Swan (W ), November Meteors at St Andrews, 86 

Swedish Academy of Sciences, 153, 173, Arctic Expedition, 171 

Swiney Lectureship, 310 i 

Switzerland, Great Map of, 470, Science in, 54, 235 , Society 
of Natural Sciences, 8 

Symonds (Rev W S, F G.S), Salmomde of Great Britain, 
162, ** Records of the Rocks,” 461 

Symons (G J), Ocean Meteorological Observations, 68, 123, 
Periodicity of Rainfall, 143, 161 , International Book Con- 
veyance, 161 , Ocean Raintall, 183 


Tartt (Prof Lawson), Polydactylous Cat, 323 

Tait (Prof P G and Prof Sir W Thomson), “Elements of 
Natural Philosophy,” 399 

Taylor (J E ), Skeletons of Wild Animals, 46 

Technical Education, 351 

Telegraph, Atlantic, Free Tiansmission of Astronomical Ob-er- 
vations, 250 

Telegraph Engineers Society, 152, 210 

Telegraphic Journal, 88 

Telegraphy, Double Messages on Single Wire, 171 

Temperature and Rainfall of North Western Europe, 245 

Terrestrial Magnetism , Motion of the North Magnetic Pole, 
142, Rev S J Peny, F RAS, on, 171, 193 

“ Thesaurus Ornithologie,” by Dr C J Giebel, 44 

Thierfelder (Dr Albert), “ Pathologische Histologie,” 200 - 

Thompson (Dr Symes), Contagious and Infectious Diseases, 283 

Thomson (Sir W., DC L ), Papers on Electrostatics and Mag- 
neusm, 218 

Thomson (Prof Sir W , and Prof P G Tait), “Elements of 
Natural Philosophy,” 399 

Thomson (Prof Wyville, F RS ), Fermenta ion and Putrefac- 
tion, 61, 78 (See Challenger) 

Thunderclouds, height of, 143 

Tin Ore in Queensland, 59 

Torquay Natuial History Society, 190 

Tortoiseshell Butterfly, Metamorphosis of, 30 

Trades’ Guild of Learning, 490 

** Transfervent” or ‘‘ Diathermous,” 341 

Transit of Venus, Lord Lindsay’s Preparations, 109, America, 
169, India, China, 371, New South Wales, 431, Berlin, 


451 

‘*Trap-do. r Spiders,” by J T Moggndge, F LS , 337, 453 

Travelling Notes, 362 

Troglodytes of the Vézère, 305 325, 366, 426 

Troubelot (L }, Meteorology of the Future, 283 

Tuckwell (Rev W,M A}, Flora of the Quantocks, 48 , Uni- 
versity Local Examinauons, 71 

Tumbler Pigeons and {nherited Instinct, 378 

Tunnel through the Hcosac Mountains, 189 

Twink.ing of the Stars, 222, 262 

Tyndall (Prof J, F RS), his Lectures in America, 34, 54, 
150, 190, 224, 249, 268, 370, 445, 490, Banquet to him at 
New Yoik, 303, his Reiman, 349, his Work at the Royal 
Institution, 265, Researches on Radiant Heat, 66, Effect of 
Resistance in Modifying Spectra, 384, “Forms of Water, 
400, Reflected and Transmitted Light, 481 


Tyneside Naturalists’ Field Club, 268 


United States Coast Survey, 189 

University College, 88, 190 

University Endowments, Speech of Mr Gladstone, 150; 
Endowments and Scientific Research, 97, Local Exami- 
nations, 7I 

“ University Oars,” by J E Morgan, M A, 397, 418, 458 


Valentn (W G, F RS), ‘Introduction to Organic Chemis- 
try,” 160 

Yenice: Royal Institute of Science, 54 

Venus, Occultation of, 72, Transit of, Preparations, 109, 169, 
371, 431, 451 

Venomous Snakes of India, 140 

Venomous Spider of New Zealand, 29 « 

Verney (E H, Com R N ), Meteor off Cape Mataplan, 443 

Verrill (Prof A E ), Fauna of New England, 365, Dana on ‘ 
Corals, 423 

“Vesuvius The Eruption of 1872,” by Prof Palmieri, 1, 259 

Vézere, Troglodytes of the, 305, 326, 336, 426 

Victoria Coalfields, 200 , Reports of Mining Surveyors, zor , 
Society of Arts, 351, Exhibition at Melbourne, 452, Zoolo- 
logical and Acclimatisation Society, 484 

Vienna Observatory, 34 , Exhibition, 150, Imperial Academy 
of Sciences, 155, I R Geological Institute, 175, 336, 442, 
476, 495, Geological ‘‘Jahrbuch,” 320, Meteorites in Im- 
peral Museum, 210, International Patent Congress, 412 

Vierordt (Dr K }) “Die Anwendung des Spectralapparate,” 
401 

Vine Disease, 131 

Vogel (Dr ), Professor of Photography at Berlin, 111 

Volcanic Energy, Mr Forbes on, 259, Mr Mallet’s Theory, 
82 

Yoa Eruption ot Vesuvius in 1872, 1, Mauna Loa, the 
Hawauan Volcano, 124, Japan, 169 , Central America, 268’, 
Chih, 312 , Rangitoto, 423, Ascent of Cotopaxi, 449, Skap- 
tar Jokull, 470 

Volp:cellı (Prof }, Atmospheric Electricity, 9 


P” Cad 


Wagner (R, Ph D ), ‘‘ Handbook of Chemical Technology,” 4 
Wallace (AR, EZS), Misleading Cyclopeedias, 68, 162, 
Modern Applications of the Doctrine of Natural Selection, 
277, “Harvesting Ants and Trap-door Spiders,” by J T 
M Mogeridge, F LS, 337, Instinct and Perception in Anı- 
mals, 322, 340, 360, 377, 384, 409, Cave Deposits of Borneo, 

6 


461 

Walters (J H }), Sight in Dogs, 361 

Water, its Blue Colour, caused by Silex in Solution, 132 

“ Water, Forms of, m Clouds, Rivers, Ice and Glaciers,” by 

Prof J Tyndall, F RS, 400 

Water, ‘‘ Hygiene of Air and Wate,” by W Proctor, M.D, 
FCS, 318 

Water-Air-Pump, its Invention, 241 

Water-beetles, 47 

Watts (11, F R S ) Fownes’s “ Manual of Chemistry,” 179 

Webb (Rev T W, MA, ERAS), Star Shower in 1838, 
203 , Earthquake _n Pembrokeshire, 283 

Weight, Ancient Egyptian, 146 

Weiss (Prof ) November Meteors, 211 

Wells, Decp, 177, 283 

Welwitschia, Prof W R McNab on, 154, 202 

Wes minster Clock Tower, Illuminated, 349 

Wetterham (J D), Perception in Butterflies, 444 

Whales, Fossil, 94, 350 

Wheatstore (Sur C, F RS }, Ampère Medal awarded to, 451 

Wheeler (Lieut G M ), Explorations in Nevada, 431 

W hirlwinds, in Leland, and near Banbniy, 112 

Whitmee (S J), Meteors in South Pacific, the Greenwich 
Date, 242 

Whitwo th Scholarsh ps, 370 

Woaymrper (Eds ), Researches m Gieenland, 8, 35 

Wilkinson (T T }, authorship of ‘*‘ Treatise on Probability,” 
12 

Wile nots-Suhm (Rud v), Zoology of the Faroe Islands, 105 

Wilams (R A), ‘ Notes on River Basins,’ 122 

Wilams (W M, FCS), Diathermacy of Flame, 46, 149, 
201, Sc ence in Italy, 234, Radiant Heat, 273 

Williamson (Prof W C, F RS), Fossil Cryprogams, 403 

Wi l-o ahe- Wisps, 222 


aa 


INDEX x 


Wilson (A } “Elements of Zoology,” 179 

Wilson (the late Geo, M D), ‘‘Inorgamc Chemistry,” 441 

Wings of Insects, their Growth, 50 

Winstanley (D ), Meteor at Blackpool, 29 

Wintle (L H ), The Rising of Australia, 129 

Wisconsin Academy of Science, 274 

Wollaston Gold Medal, 354 

Wood (Searles W , jun ), Antiquity of Man, 443 

Wood (W W ), Geographical Distribution of Dipterocarpez , 
Electricity and Earthquakes, 162 

Woodbury (W B ), Reflected and Transmitted Light, 48t 

Woodward (B B and H), Reclus’ *‘Earth” and “ Ocean,” 


421 

Woodward (H , F GS ), Geology of Brighton, 395 
Woolwich, Fire at the Military Academy, 269 
Working Men’s College, 471 

Wright (W }, Meteor at Mauritius, 221, 233 
Wyandotte Cave and its Fauna, 11 


Yarrell’s *‘ British Buds,” by A Newton, F RS, 467 
Yates’s Bequests, 391 
Yellowstone National Park, 431 


Young (Prof C A), Bright Lines in the Solar Spectrum, 17; 
Corona Line, 28, Sherman Astronomical Expedition, 107 

Young (Dr John), Indices of Journals, 464 

‘Yunan (Western), Expedition to,” by J. Anderson, M D., 
317 


Zittel (Dr A K, and Dr W Dunker), ‘ Palazontographica,” 


45 

Zodiacal Light, Spectrum of, 182, 201, Polarisation of, 20t, 
340, 341 , Observations at Jamaica, 203 

Zoliner (Prof F ), Connection between Comets and Meteors, 
468 

Zoological Collections at the India House, 457, 481 

Zoological Record, 332 

Zoological Society, 75, 134, 255, 295, 334. 373) 415, 4343 
Gardens , Additions to, 190, 351, 370, 371, 392, 413, 432, 
453, 472, 491, Birth of Hippopotamus, 15, 55, Death of a 
Lioness, 251 , New Entrance, 470 

Zoological Society of Ireland, 332 

Zoological Society of Victoria, 484 

‘* Zoology, Elements of,” by A Wilson, 179 

Zoology Notes m Lisbon, 229, of the Faroe Islands, IC$ $ 
Proceedings of Collectors, tro 




















































































































t 

























































































Lg? 















































$l 


ni 


———— a 
won ee eR 2 Oe 
we Oe ar 













5s 











J! 











i 





























n 













A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


“ Jo the solta ground 
Of Nature trusts the nund which buds for aye” —WORDSWORTH 





THURSDAY, NOVEMBER 7, 1872 


m r ma I -—— 
ES aea — ——— 





THE LAST ERUPTION OF VESUVIUS 


HE scientific results of the Jate eruption of Vesuvius 
promise to be as important to science as the phe- 
nomena were grand and awe-inspiring to the spectator. 
Not only has Prof Palmieri published an account of the 
observations from his dangerous standpoint, ın Italian and 
German, which will shortly make its appearance here in 
the English translation by Mr Mallet, but M. Hen 
Saussure has also published in the Geneva S7dl:0¢thégue 
Uneverselle an account of an excursion made by hin to 
Vesuvius about the middle of last May, shortly after the 
violent eruption of April, ‘This account, given by such a 
competent observer, 1s so interesting and valuable, from 
all points of view, that it must be regarded as a most 
valuable addition to the literature of one of the most 
popularly-known volcanoes on our planet. For the better 
understanding of the geographical features we may refe1 
our readers to the article ın NATURE, vol. vi p. 2 
Vesuvius, as Prof. Phillips has taught us, was formerly a 
mountain forming a vast circle, whose central part, occupied 
partly by a crater—which, without doubt, has been often 
displaced within the limits of the circumference—was not 
less than three kilometres in diameter, and the projecting 
part of which, occupied at present by the cone, formed then 
only a kind of plateau. The famous eruption of A.D, 79, 


which happened unexpectedly after a very long period of | the fissures at a lower level 


repose, entirely changed the form of the mountain. Very 
little lava seems to have been given foith during that 
eruption, which was characterised by tremendous showers 
of stones and ashes, and by rivers of mud. This it was 
that buried Pompeu and Herculaneum, the former being 
covered by fifteen feet, the latter by thirty or forty feet 
of débr:s, and which, at the same time, appears to have 
formed, by accumulation, thepresent mountain of Vesuvius, 


two distinct mountains—namely, the cone of Vesuvius, 
and the rest of the ancient circle which form, to the noith 
and west, a vast amphitheatre, named Za Somma, Between 
the two mountains 1s an elevated horse-shoe shaped valley, 
the middle part of which bears the name of Atrio del Ca- 
vallo, and the upper extremity, towards the east, that of 
Canale del Inferno This clevated valley is depressed 
and widened towards the west, where ıt takes the name of 
Git Atri, and ends by being lost upon the slopes of the 
Pano which form the buttresses of the two mountains, 
and which emerge by various ravines into the plains 
which stretch from San Sebastiano to Torre del Greco. 

This description would be incomplete if we did not 
mention a knoll or hillock, apparently insignificant, but 
in reality of great umportance from the part it plays in 
giving direction tothe lava, This little eminence, named 
Monte de Canteront, has the form of an elongated saddle- 
back , it runs east and west, parallel with the western ex- 
tremity of the crest of La Somma, 11sing towards Vesuvius 
It divides, as ıt were, ın the direction of its length, the 
outlet of the elevated valley, and as it does not reach the 
foot of the cone of Vesuvius, ıt forms only an incomplete 
partition which divides the currents of lava flowing out of 
Atrio del Cavallo. At the lower or western extremity of 
this saddleback 1s situated the Observatory. 

The greatest overflows are always those which make 
their way across the mass of the mountain, for when a 
volcano has acquired a certain height, the weight of the 
liquid column which issues from the vent becomes so 


éconsiderable that the incandescent matter must rush from 


But, for a certain number of 
years, the centre of eruption of lava seems to have shifted 
towards Atrio del Cavallo, in the elevated valley situated 
between the two mountains, 

In 1855 and the following yeais, eruptions made their 
way or had been thrown upon this point, and have trans- 
formed the elevated valley into a sort of sea of lava, 
which at present may be about 1,000 metres in breadth. 
-The burning torrent makes its way to the west, but on 


placed in the centre of the ancient circle, the work having | leaving the valley of Atrio, ıt very soon encounters Monte 


been completed by innumerable successive eruptions, 


de Canteroni, which divides the current into two unequal 


The Vesuvius group, then, 1s at present composed of | parts, giving to each a different direction, throwing back 
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the principal stream on the left into Fosso Vetrana, and | spice The gas and the hotvapouis which the lava emits 


the small part on the right, upon the slopes of the Piano 
The lava does not scoop out but only rolls along the 
ground, the eroded ravines which furrow the sides of the 
mountain becoming necessarily thew natural channels. 
Thus the successive currents have followed very nearly 
the same channel, being superimposed on each other 
through a great part of their course. When the lava 
streams are of considerable depth, they often pass over 
small inequalities of ground, and leap to 1ight and left 
when they strike agamst any considerable obstacle 

A good carriage road leads from Resina as far as the 
Observatory, across the cultivated slopes which are 
covered with houses At less than a k lometre from the 
Observatory, the road traverses the lava of 1858, which 
has covered up the old route, and through which it has 
become necessary to reopen the way. Almost imme- 
diately after having passed the lava, the Observatory ts 
reached, where Prof, Palmieri: sojourned dung the ter- 
1ible days of the last e1uption This building, situated at 
a height of 600 metres, is a substantial freestone struc- 
ture of two stories, surrounded by beautiful terraces 
which overlook the lava field on all sides, and the edges 
of which are enclosed by a handsome 1atling not much in 
keeping with the desolate aspect of the place M Pal- 
miert has been compelled, from the want of trained 
assistants, to set up registering apparatus, and can obtain 
certain connected observations only during the time of 
his occasional stay at the Observitory. Bat for this cir- 
cumstance, the last eruption would probably have been 
foreseen for some time,* 

From the Observatory, the summit of Mount Vesuvius 
can be reached in two hours The road skuts them- 
mense fields of black lava which stretch between Monte 
Canteroni and the foot of Vesuvius, and which have been 
formed by the recent eruptions as they escaped fiom Atrio 
del Cavallo The lava of April 26 M de Saussure found 
alicady quite cooled on the surface There would not 
appear to be a greater amount of incandescence at the 
bottom of any cievasse, althougn the matter certainly 
preserves its heat under the superficial stratum, as was 
attested by the great number of fumaroles encoun- 
tered almosteverywhere These emanations escaped for 
the most part from httle kilns, or swollen crevasses, 
which communicate by clefts with the decper lava, Around 
some of these fires there prevailed a strong odour of 
hydrochloric acid, while other vents did rot emit anything 
but steam or warm air ‘These are, indeed, the successive 
phases which mark these emanations of lava until they 
reach complete coolness, 

At first, the whole surface of the lava-streams seems to 
exhale steam and hydrochloric acid, and the atmosphere 
is filled with a disagreeable odour which makes breathing 
uncomfortable. But very quickly the exhalations are 
localised around the little centies of fire, whose activity 
continues for many months, and emanations from which 
are gradually modified Thus, as seen from Naples at the 
tıme of the visit, the whole of the lava appeared to be 
smoking, and 1t was possible clearly to distinguish the tracks 
of the whitish vapours which appeared to wander over the 
surface, but close at hand there was nothing to be seen but 
the fumaroles, between each of which there is plenty of 


* See descmption of the Observatory, NATURE, vol vı p 145 


are chaiged with numerous substances, and become the 
source of mineral deposits which fill the tourist with 
wonder. One of the most curious phenomena observed 
is the power of buining lava to retain an enormous 
quantity of water and sult, which ıt does not allow to 
escape until ıt begms to cool The formation of salt 1s 
shown generally ove: the whole stretch of lava emitted in 
1872 Soon after the surface cools it 1s covered with a 
light crust of salt, which forms in similar flowery patterns 
on the beds of cinders that cover the plains, the cinders 
themselves emitting everywhere hydiochloric acid The 
fust showers caused this deposit rapidly to disappear, 
and there remained on the 12th of Muay only scan y 
traces, except on the lower surface of the blocks, where 
the rain had not the power to dissolve it But the salt 
continued to be deposited in the vents, from which were 
detached beautiful crystals and graceful concretions , 
it continued also to be formed upon the great deposits 
of cinders on the cone of Vesuvius, and, even on May 19, 
the summit of the mountain, as seen from the Ob- 
servatory, appeared from this cause as if sprinkled with 
snow, 

Next to salt, the substance which 1s formed in greatest 
abundance upon the lava ıs chloride of iron, which 
assumes the most varied tints according to its sur- 
roundings, but 1s in general of a beautiful yellow, 
often orange, and is easily mistaken for sulphur A 
multitude of other substances are deposited around the 
smoke-vents, besides those which have been named, 
These are for the most part metallic compounds, espe- 
cially chlorides, and more rarely sulphur compounds 
There are chlorides of copper and lead, hematite and 
Magnetic iron ore, gypsum, &c. The peroxide of iron, 
in particular, plays an impoitant part in the life of these 
fumaroles , ıt appears to be formed by the decomposi- 
tion of chloride of non , the protuberances of the scoric 
are often covered with the substance, which gives them 
the richest and,inost brilliant variegated appearance 

The origin of these many substances has considerably 
occupied the attention of chemists, and has not yet been 
satisfactorily explained, but the form of the concretions, 
as much as the accumulation of substance, apparently 
foreign to lava, mdicate that theyare formed by sublimation. 

When the summit of the cone was approached, fine ashes 
were found scattered about the transverse rents that aie 
apt to be taken for ruptures caused by the concussions 
accompanying the,eruptions But violent fissures would 
rather have formed radiating or longitudinal rents, while 
these are perhaps only the effect of the settlement of 
the cinders which naturally tend to act in the direction of 
the greatest slope,’and to give use to fissures analogous to 
those which are observed in the centre of the Alps. It 1s 
to this same phenomenon that must be attribute] the 
step-like structure, traces of which aie met with on the 
external face of the summit of the mountain, and which 1s 
probably owing to the fact that the lower edge of the 
rents must be elevated by the settlement, while the upper 
edge remains unaffected, or 1s itself lowered in supplying 
the matter which afterwards fills the rents, On the 
outside face of the cone, these steps aie scarcely more 
than three or four inches m height, but on the margin of 
the internal face of the south-west side of the crater are 
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four large sharp-edged steps of more than a metre 
high, arranged stair-wise, the formation of which can 
scarcely be explained otherwise than bya deposit or a 
flow of ashes accumulated at the end of the last erup- 
tion 

A vast transverse funnel, much larger than ıt 1s broad, 
occupies the south-west part of the summit of the cone, 
and this gulf 1s itself divided at the bottom by a partition 
of 1ocks which divides it intotwo compartments. A third 
crater occupies the north part, and is separated from the 
first by a considerable wall of rocks This latter crater 
Opens into the great north fissure which descends into 
Atrio del Cavallo , ıt was opened during the last eruption 
at the expense of an adventitious cone raised in 1855, 
and appeais to have been the most active, since it 1s 
upon its side that the mountain 1s rent as far as the base 
of the cone , however, ıt has not ejected any lava, this 
having found its way out by the bottom of the fissure, 
During the eruption the lava was raised as far as the 
summit of the mountain—it has filled to the brim the 
double crater on the south-west—yet two days after this 
the lava had escaped by the south side , for on the 24th 
of April it overflowed the crater and formed three streams 
on the south, the west, and the north-east, which flowed 
down the slopes of the cone, and lost themselves among the 
fields of lava underneath, After this event the lava fell 
back to the bottom of the craters 

The depth of the crater may be estimated at about 130 

metres The bottom appears to be full of déorzs and 
ashes, but shows no sign of incandescence, nor of any 
adventitious cone, no smoke ascends, and the volcano, 
after its convulsion, has apparently fallen into a complete 
sleep The only signs of activity are seen in the nume- 
rous unimportant jets of white vapour which escape either 
from the bottom or from various poimts in the walls, and 
which appear to dissolve in the atmosphere Neverthe- 
less, as seen from Naples, Vesuvius always appears with a 
light smoke hanging over it, which is invisible on the 
mountain itself. On the side next Pompeu only, to the east 
and north-east the slopes aie macadamised by bomb 
like blocks of the size of the head The crater mus 
have projected from all sides a shower of such blocks 
but over all the other parts of the mountain this de? 
posit must have been covered by a thick bed of ashes , 
and since these blocks are seen only on the east, 1t 1s evi- 
dent that at the tıme of the last eruption of cinders a violent 
wind must have blown them to the opposite side. The large 
blocks, if they have been thrown up to the height of 1,500 
metres, appear to have fallen back at a short distance 
fiom the crater Shot vertically, they fell so, while the 
ashes, on account of their greater hghtness, have been 
carried to a greater distance. 

The crater on the south-west 1s divided through and 
through by a natiow rent, which ıs doubtless the po- 
longation of that which on the 24th emitted, half way up, 
the lava which went in the direction of Torre del Greco. 
This rent divides the south crest, and may be traced upon 
the walls of the c.ater, where ıt looks only like a simple 
fissure , 1tre-appears more distinctly on the opposite side 
Another disappears among the cracks of the rocks, This 
rent exhaled at the summit of the crater burning gases, 
which formed upon the sides abundant deposits The 
south crest was sufficiently filled up by sand to enable 


j 


one to cross 1t, but such a quantity of sulphurous vapours 
was emitted, that to escape betng asphyxiated it was 
necessary to make several rapid leaps On the west side 
of the crater the rent still gapes, and has not been filled 
up, notwithstanding the heat which escaped 

The eruption of April 26 which followed the rending of 
Vesuvius, reopening the same vent, suddenly made its way 
to the same point, shattering the manifold bed of lava, 
and ejecting to the surface immense blocks, probably torn 
from their beds far below Of this déé7zs, mixed with in- 
candescent lava, there 1s formed an elongated ridge of 
about 50 metres high, from the base of which there sprung 
an enormous mass of lava that swept over the little cone 
of Atrio. The lava burst forth at first in all directions, 
even a little behind in ascending the valley It filled all 
Atrio, without, however, enciusting anywhere the sides of 
the rocks of the Amphitheatre of La Somma, and flowed 
along the valley in the form of a current of about 1,000 
metres broad Subsequently encountering the ndge of 
Canteront, it was turned to the right, though a part of it 
was separated by the upper extremity of this knoll, and 
diverted to the left on to the slopes of Piano, where it 
contorted somewhat the foot of the mountain, thanks to 
the lava of 1858, which, having changed the slope of the 
ground, prevented ıt from continuingits1oute The prin- 
cipal stream continued to follow the valley of the Fosso 
de la Ventrana, running at the rate of about one kilometre 
and a half in two hours, passing under the Observatory, 
whee the lava was seen to boil up at places and shoot 
forth into httle eruptions, projecting jets of steam and 
scoriz , then ıt was precipitated ın a cascade of fire over 
a wall of rock, and continued its course by the same 
ravine as the stream of 1855, and for the greater part of 
its course overrunning the lava of that year. It passed, 
exactly as its predecessor did, between the villages of 
Massa and San Sebastiano, sweeping away likewise a 
portion of the houses, part of it at last lodging itself on 
the south of Cercola, while a bianch of the curent con- 
tinued in the direction of San Giorgio. 

The mmagination ıs unable to comprehend how such a 
mass of matter could escape ın a single day from a single 
fire, and spread itself over an area of seven kilometres 
The elongated ridge formed in the Atrio, at the time of 
the eruption, upon the site of the centre of the outbreak, 
appears at present only hke a huge bubble on the sea of 
lava It 1s composed of recent black lava, strewed with 
enormous blocks of old bleached lava encased ın the new. 
These blocks are, without doubt, the déé77s of subjacent 
beds which have been broken and driven back by the 
lava at the time of its outbreak ; the mass of them en- 
ciusted with the same lava having formed a whole so 
solid that ıt could not be swept away by the general 
current This ridge does not now overtop the surface of 
the lava more than fifteen to twenty metres, from which 
we may conclude that the bed of lava at this point has an 
enormous depth. 

The general effects of the eruption of 1872 have been 
somewhat as follows, according to M de Saussure — 

1, The mountain of Vesuvius has been divided by a 
rent running nearly from north to south-soath-west 

2. The lava, rising in the rent, has rushed along the 
two sides, on the north to the very foot of the cone, on the 
south half-way down in much less abundance. 


4 NATURE 


3. The summit of the mountain has been lowered and 
‘flattened, 

An examination of the lava of 1872 does not appear likely 
to lead to any new results. Its mineralogical nature 1s 
essentially the same as that of the other lavas of all ages 
that have been found both on Vesuvius and in La Somma 
It 1s composed of a leucitic rock strewn with crystals of 
augite, and destitute of vitreous felspar, whence the 
names of leucitiferous or augitiferous, as one or other 
substance prevails The most ancient lava which forms 
the ‘body and crevices of La Somma, is in general 
very pale, ıt often contains an abundance of leucite 
crystals of the size of a foot ; but 1ts composition 1s, quali- 
tatively, essentially analogous to that of the actual black 
lava, The lava of 1872 differs considerably in its 
physical appearance from that of 1858. The last ıs 
much less scoriated, ıt has a fleecy surface formed of 
round embossments, shining and comparatively httle 
roughened We might liken it to black whipped cream, 
which has flowed along, forming arches, fibrous stalactites 
twisted cords, which look at places as if vitrified. The 
lava of 1872, on the contrary, 1s extremely scoriaceous, 
and assumes a form almost ke madrepore. On account 
of the great shrinking of the material, ıt has been broken 
up into blocks, entirely separated from each other, 
and roundish, because the mass was as yet vitreous , 
porous, ın consequence of the quantity of gas it enclosed, 

“and full of the most curious irregularities resembling 
coral and vegetation, which render progress infinitely dif- 
ficult The difference of appearance, combined with a 
thm layer of gray cinders which adheres to the lava of 
1872, enables one to distinguish at once between ıt and 
those of pieceding years, It will be noticed also to the 
north of the Observatory that the current has filled all the 
bottom of the valley of Ventrana, while on the south it 
has only run into the crevices of the old lava, surrounding 
the knolls, separating, re-uniting, leaving here and there 
inlets, as 11vers without any determinate bed do at low 
water, This difference of structure of the two lavas 
seems to result from the very rapid cooling of that of 
1872. 

It 1s not easy to form a notion of the depth of this lava, 
In the lower parts the bed is about eight metres deep, 
with a breadth of about 800 metres, tts borders form 
moraines of 45°, which indicate the small fluidity of the 
matter at the time ıt reached the place. In Atrio del 
Cavallo the moraine of the bed of lava which leans against 
the foot of the rocks of La Somma is less elevated, but 
the enormous waves in the middle of this surface argue in 
some places a considerable thickness 

The successive eruptions which have taken place in 
Atrio and which have piled up layer on layer, have enor- 
mously raised the level of the ground A German geo- 
logist has conceived the idea of counting the layers which 
form the vertical dykes on the rocks of La Somma. At 
present the number would be hidden beneath moie than 
a hundred feet of lava. The stream which debouches 
from Atrio has ended by considerably overtopping the 
Observatory , and that the latter has not been thieatened 
this year results from the fact that the saddleback of 
Monte Canteron:, upon which zt stands, rises in the direc- 
tion of Vesuvius in such a manne: that its eastern ex- 
tremity (Croce del Salvatore) has hitherto performed the 
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part ofa buttress in dividing the burning stream and diveit- 
ing the two currents into the ravines which slope rapidly 
to the right and left of the height. But a new outbreak 
will, without doubt, sweep away the eastern extremity of 
this crest, and a succeeding one would easily be able to 
send a stream of lava flowing as far as the Observatory. 
Foreseeing this danger, M, Palmieri has raised above t™ 
building a redan of a’very sharp angle. This will form but 
a weak barrier, though ıt may be able to retard for a little 
the progiess of the devastating element Since several of 
the recent eruptions have happened on the Atrio side, it 
would seem as if the chief centre of volcanic action was 
tending towards that point, and there seems little doubt 
that one of the next eruptions will place the Observatory 
more or less in danger, Let us hope, however, that 
when that time arrives a worthy successor of Palmiei1 
may safely chronicle what 1s going on, and that another 
De Saussure may be there to see. 
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WAGNERS HANDBOOK OF CHEMICAL 
TECHNOLOGY 


A Handbook of Chemical Technology By Rudolph 
Wagner, Ph D. Translated and edited fiom the eighth 
German edition, with extensive additions by William 
Crookes, F.RS (London J. and A. Churchill, 1872) 


VERY one who has studied chemistry from a scien- 
tific point of view must have been more or less 
struck with the fact that nearly all our manuals of 
chemistry have much of their space occupied with de- 
tailed descriptions fof various manufacturing processes, 
and many must have asked why this ıs, It 1s not easy to 
see what utility there 1s in describing, ın works professedly 
devoted to a scientific subject, such processes as those for 
the manufacture of chamois leather, wine, vinegar, china 
and earthenware, &c. &c.; and yet our largest and most 
ambitious manual, in common with its smaller com- 
panions, devotes scores of its pages to the consideration 
of such subjects. This fashion 1s much to be deprecated 
for many reasons ın the first place, these processes are 
utterly useless to the student, as, in the majority of cases, 
they illustrate no rule, elucidate no reaction. In‘ the 
second, it 1s utterly impossible to do full justice to them 
in the space to which they must perforce be confined , 
and in the last, much valuable matter about the rarer 
elements and reactions 1s squeezed out of place altogether, 
or passed over with a mere mention. 

This system has borne its natural fruit in the numberless 
questions bearing on manufactures which are to be found 
in all our chemical examination papers , and the result 1s. 
that many a man passes with credit on the marks gained 
by answering such questions, while others who, perhaps, 
have a much better knowledge of the science, fall behind 
in the race, because they have not devoted their time to 
Technology. 

Itis not difficult to see how this state of things arose. 
It is not so many years (we were almost going to say 
months), since chemistry was regarded by the public 
much in the same way that they now look upon the 
higher mathematics, as something very mysterious, very 
good for a learned man to know—but utterly useless and 
“unpractical” for all ordinary purposes Such bemg the 
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case, writers of manuals no doubt felt ıt incumbent on 


them to gild the pill by introducing such matter as tended | 


to show that there was such a thing asa practical appli- 
cation of chemistry to the Arts 

However, that time has passed, Perhaps no science 
has of late become so widely popular, and certainly none 
has advanced so rapidly towaids accuracy as chemistry. 
It 1s, therefore, time for it to throw aside the crutches 
upon which ıt was bound to support itself whilst struggling 
for recognition and public favour, and to march boldly 
forward, depending on itself alone. As a means to this 
end, ıt 1s with great pleasure that we welcome Mr. 
Crookes’s translation of Dr, Wagners work. He has 
given us, in the form of a handbook, what could only 
before have been obtained either by searching ın special 
treatises, or by reading much more cumbersome diction- 
aries , and the existence of this book cannot but have its 
influence in setting free much of the space hitherto 
occupied ın educational works on chemistry, by perfunc- 
tory descriptions of technological processes 

We most heartily join with Mr Crookes ın the hope he 
expresses at the end of his preface“ We cannot let this 
work pass out of our hands without expressing the hope 
that, at no distant date, chairs of Technology will be 
founded ın all our untversities, and that the subject will 
be meluded in the curriculum of every large school” 
Such an event could not fail to have the happiest effects 
on all. for, while ıt would set free the scientific student 
from a subject he does not 1equire, ıt would enable those 
wishing to become managers of works or manufacturers, 
to study therr special subjects in the best possible way.” 

The work consists of 745 closely-printed pages, with 
336 illustrations, and a copious mdex The subjects are 
treated at considerable length, and with extreme lucidity , 
this ıs especially the case with the portions devoted to 
metalluigical processes, where every step ıs carefully 
traced, and all the latest forms of furnaces, &e , are repre- 
sented by woodcuts We notice, however, that the 
section on electro-metallurgy 1s shorter than could have 
been wished, and that no mention 1s made of the process 
of depositing nickel upon iron, &c 

In the section on explosive compounds, we have full 
details for the preparation of picrates, nitro-glycerin, gun- 
cotton, &c,, though the author, perhaps led away by his 
chemical enthusiasm for these bodies, has treated gun- 
powder somewhat shortly, and the very interesting results 
obtained by the use of pebble, pellet, and prismatic 
powders, we do not see noticed at all, in fact, this article 
is decidedly behind the times, The preparation of salt, 
sulphur, soda, ash, bleaching-powder, &c, are well and 
fully treated, though we do not see Deacon’s process for 
the preparation of chlorine mentioned. 

The articles on glass and earthenware are remarkably 
good and full, as are those on cements and lime, paper, 
sugar, and spirit Since March 1868, two editions of the 
work have been issued, making eight in all. Of the eighth, 
and last, translations have been made into French and 
1)tch, and everyone will thank Mr. Crookes for the quan- 
tity of new matter he has added In conclusion, ıt need 
only be said that the formulz are throughout molecular, and 
that the metric system of weights and measures 1s used,'ex- 
cept where English quantities were indispensable We feel 
sure that this book will permanently take its place among 


our manuals, and that the editor and translator will, in 
future editions, correct any httle faults and errors which 
aie, m so large a work, unavoidable ; while he will keep 
it fully abreast of the times. R. F 


OUR BOOK SHELF 


Ueber die Bedeutung der Entwickelungoin der Natur- 
geschickte Von Dr. A, Braun, Berlin. 


Ueber die Auflosune der Arten nach naturliche r Zucht- 
waht, Von emem Ungenannten, Hanover. (London 
Wilhams and Norgate.) 


THESE are two of the most recent of the numerous con- 
tributions which Germany has made to the hteratme of 
Darwinism The first ıs an address delivered on the an- 
niversary of the medical and surgical Frederick-William 
Institute in Berlin, and 1s a tribute to the enormous 1m- 
petus given to physiological research by the promulgation 
of Mr Darwin’s theories The writer, however, while 
fully adopting the principle of Evolution, leans to the 
views which have during the last few years greatly spread 
among naturalists, that any theory hke that of natural 
selection, which does not recognise an inherent law of 
progress, 1s insufficient to account for the phenomena of 
the transmutation of species 

The second of these pamphlets is a more noteworthy 
production The anonymous author also admits the prin- 
ciple of Descent by Evolution, but contends that the carry- 
ing out of this principle, so far from leading, as 1s generally 
supposed, to a multiplication of species and to a gradua 
rise to more and more perfect organic forms, must neces 
sarily result in a gradual diminution in the number o- 
species, a fusing together of form after form, and a def 
scent to more lowly, instead of an ascent to more highly 
organised structures With the origin of life he does not 
concern himself, but only with its future , and the succes- 
sion of organised beings he compares not to a tree branch- 
ing out into Infinite ramifications, but to a river uniting in 
itself an infimitude of smaller streams Whether the propo- 
sition 1s a serious one, or whether it 1s put forward as a 
reductio ad absurdum by a furtive opponent of Evolution, 
it 1s difficult to say , but the argument 1s carried out with 
considerable ability, and a strong point ıs made of the 
acknowledged degeneracy of many races of men from the 
condition of their ancestors, and of the gradual dying out 
of tribes and the consolidation of the human famuly inte 
an ever decreasing number of types. 
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LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by hes correspondents. No notwe ts taken of anonymous 
communications. | ‘ 


The National Herbarrum 


You will, perhaps, give admission to a few remarks on Dı, 
Hookers instructive ‘Reply ”* to my ‘‘ Statement” of 16th May, 
1872, bearing in mind that,this ‘‘ Statement” was called for in 
explanation of the grounds of my requirements and assignment 
of space in the Museum of Natural History, to be built at South 
Kensington, for the reception, uses, jand applications of the 
National Herbarium, on the conviction that such would be con- 
tmued and maintained in the metropolis, 

Dr Hooker had put in the van of his evidence, t and recom. 
mendations bearing on the reduction, lumtted applications,§ and 
subordination to Kew ||, of the Herbarium at the British Museum 

* See NATURE, vol vi p 516. 


+ Minutes of Evidence of Royal Commission on Scientific Instruction 
t Ans to Q 6,683 § Ans to Q 6,684 and 6,685 j Ford 
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as iegards supply,” nomenclature, and government, a summaiy 
of the amount of botanical work represented by the 140 volumes 
having the Herbarium at Kew as their cause or conditions 

Seeing that—-were this summary to be held as decisive, ad- 
muinistratively, for carrymg out hs urgent desnes —a Government 
impressed with its responsibilities for the application of public 
money, would place on retiring allowances tke proportion of the 
staff no longer needed in the Metropolitan Herbarium—theie 
was a motive in addition to my duty in resporse to the mnquiry of 
the First Commissioner of Works, to sift the grounds of Dr 
Ilooker’s attack on the Department of Botany in the Buitish 
Museum The anxieties of its officers were too well founded. 

The argument fiom the amount of herbarium work at Kew 
since the piactice of transferring there the dried plants collected 
m Government expeditions would be valid 1f such work could not 
be done elsewhere, or 1f such work had not been done in the 
Metropolitan IIerbarium prior to the diversion therefrom of its 
legitimate supplies 

But the ‘*Piodiomus Flore Novæ Hollandie,” the 
‘¢ Observations Systematical and Geographical on the 
Herbarium collected m the Vicimty of the Congo,” not to 
cite other works of Robert Brown, well known to botanists— 
and I may add the “ Plante Javanıcæ Kariores” of his successor, 
John Joseph Bennett, F RS —are examples of “ scientific 
work ” at the London Herbarium, in relation to its legitimate 
supplies, which will bear comparison with the “scientific work 
which 1s turned out from the Herbarium at Kew ” 

The circumstance which, in the emergency threatening a 
Department of Natural Ilistory in the British Museum I was 
bound to submit to the consideration of Government, was that 
the works added to Botanical Science, for which before its 
supplies were intercepted by a “f competing establishment” the 
National Herbarium ın London furmshed the materials for 
publication, were works of assigned duty The officers of such 
Herbariam had no trusts or responsib:lities mm iclition to the 
Royal Gardens, but gave their aid im naming the living Plants 
at Kew , leaving the officers in charge of those gardens free for 
the wor.s and applications for which a Nation provides and 
supports its collections of living plants Had Robert Brown 
been the director of such establishment, those who had the 
inestimable pleasure and benefit of his mtimacy know that his 
devotion to the experimental and phy-iological duties of his 
office would have been the prime and paramount subject of his 
time and labours at Kew 

Permit me to exemplify my argument In the ‘‘ Report of 
the Royal Garden at Calcutta for 1870” (No 585, 14th May, 
1872) it 1s stated ‘At the bezimning of the year the total 
stock of Ipecacuanha amounted to five plants m Sikkim and 
seven in this garden ‘These represented the only surviving 
offspring of a single plant received from Dr Hooker of the 
Royal Gardens, Kew, mn 1866 —At the request of the Right 
Ilon the Secretary of State for India, attention has for some 
years past been given in Edinburgh to the propagation of 
Tpecacuanha plants for this country, and dunng the past year 
the supplies raised there began toarrive Five ‘ Wardtan Cases’ 
containing about roo plants were received from Di Balfour of 
the Royal Botanical Gardens at Edinburgh ” The Curator of 
these gardens, Mr McNab, referring to the earler intro- 
duction of living plants of Cephaclts Ip cacuanha mto the Kew 
Gardens, and alluding to the slow and difficult method of its 
propagation by the adopted metnods of cuttings, procecds to 
describe the better method to which Ins experiments on J.ving 
specimens led + ‘The roots or rather rhizomes of the Cephae?rs 


* Ans to Q 6785, “That the British Museum Hernartum and that it 
Kew should be under one con‘rol, and the former ve co itu uowsly added to 
from Kew” In hw Ans to Q 6,732, Dr H «15—* Ihe trownle of supply- 
ing pee South Kensington Museum would be very tuffing,’—which I think 

robible 
p qt McNab On the Propagation of the Ipecacuan*? plant,” Transactions of 
the Botanical Society of Edinburgh, vol. x.p 313, 


[Mov. 7, 1872 





are peculiaily annulated (Pl. iw fig 2), A few of them were 
taken from one of the plants in the Botanic Gaiden dung the 
mon.h of August, 1869, and, after being cut into transverse sec- 
trons of different lengths, were mserted m a hotizontal position 
over the surface of a pot piepared with drainage and white sand 

This pot was placed under a hand-glass in a warm propagating 
bed, and kept moist, A few weeks afterwards the root-cuttings 
began to swell, and showed signs of budding, chiefly on the 
upper cut surface, asin Pl iv fig 3 In most cases only one 
bud was developed, but in some instances two or more were 
produced When several growing plants are observed the root 
can be cut thiough so as to form independent plants” If this 
has not before found a place m the columns of NATURL it may 
be deemed worthy of one, for, as the physiological botamst in 
chage of the Edinburgh Gardens observes---‘‘ Understanding 
that the Government intend to introduce the cultivation of this 
plant in India,” and ‘fın order to meet the demand which in 
all hkelihood will be made on nurserymen for plants of Cephaelis, 
it is well to know how it can be propagated independently of 
cuttings” (/6 p 318). 

To give another instance In an obituary notice of Dr Fied 
Welwitsch, the editor of a hoiticultural journal refers to the 
species of a plant which bears his name as follows —' The 
Weluntschia mirabilis is about as remarkable a plant as the 
Raflesia Arnold: rtself, and equally uncultivatable ’* The 
simple factis, the ill success at Kew One cannot be sure till 
Edinburgh has had its chance 

As a popular premier once defined dirt, so a weed is a plant 
multipiying ın a wrong place We may hope for a reversion of 
the sentence on /Velwvifccdza when ‘cones with ripe seeds” and 
“ fine young plants ” have found their way to a botanic garden 
whose officers are not diverted from experimental work, not 
trammelled and obstructed by that wasteful weed—an overgrown 
herbarium The native conditions of existence of the Tumboa 
may then and there be imitated so truly, with ample provision for 
the descent of the tap-root, as to enable visitors to see the plant 
alive, and Mr McNab may even succeed in giving other horti- 
cultuusts the opportunity of multiplying specimens 

From such instances—and they might be multiplied—of legit 
mate siecesses, where a botanic garden 1s content to use the 
herbarium in the contiguous metropolis, and has not the low 
ambition of setting up 2 competing one im, the gaden itself, I 
in‘er an admuustrative advantage m maintaining the division of 
labour, which worked well in the days when the Government 
collections of hve plants went to Kew, and those of dead plants 
to London 

I do not merely suggest, but affirm, that the nation loses part, 
perhaps much, of the benefit of the liberal grants and aids it 
affords to its garden of living plants through the uncalled-for 
and unnecessary accumulations there of collections of dead 
plants and the resulting herbarian work Dr Hooker evades 
the concluding aigument of my statement, takes a personal 
stand- point, assumes the tone of an injured individual, and 
deems if unfitting to notice what he ıs pleased to call an 
‘Sinsinuauon,” 

Ie who 1s most sensitive as to himself ıs often least mindful of 
the feelings of others If Dr Hooker will read his answer to 
Q 6661 (op cit, p 434), he may, at least ought to, have some 
sense of the pain he inflicted on fellow-servants of the State and 
collaborators m scince, on men at least his equals, and one of 
whom, in a recondite botanical problem, has shown himself his 
superior Statements of a certain character may be made by one 
careless as to cost m few words and at small loss of time It 
required tne evidence occupymg pp 530, 531, of the published 
‘t Minutes” of the Scientific Commission to show the ground- 
lessness of the insinnation conveyed in the answer to Q 6661 

I will not now trespass further on your valuable space, But 

* ‘The Garden, Oct 26, 1872 
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the “Kew Quest on” has assumed proportions, and may have 
consequences, meriting for it a thorough ventilation , and I per- 
mit myself to beleve that you may not be unwilling to 1eceive 
further remaiks on those points in my “Statement” to which 
Dr Haoker has condescended to reply 


Sheen Lodge, Oct 30 RICHARD OWEN 





Physics for Medical Students 


I AM and have been a ‘medical student” for many years, and 
hope to live in that capacity for some years more I admit that 
Tough? to know “ the relation beween the surface temperature 
of the body, the quantity of heat passing away from it, and the 
amount of heat generated in the body by the food given to a 
patient,” but I do n-t know all this, and I have never discovered 
anyone who can tell me where I can lemn it or how I can find 
it out by any efforts of my own 

Moreover, I have been unable to get a clear and satisfactory 
answer to the following simole questions, and have failed to find 
anyone who will expla to me accurately how I am to set to 
work to get tne information so much desired —‘* Woot 1s the 
quictity of heat gencrated m the body by the food, and how 1s 
it {9 be determined? Iow is the quantity of heat that passes 
aw ty fiom the body in a given time to be estimated with any- 
teng approactanz to accuracy>” If my friend and colleague 
Prof Adams will be so kind as to give answers to these ques- 
tions in Natur, I cin assure him he will confer a great favour 
upon miny workers and thinkers in my profession, besides prov- 
ing the value of such q 2estions as that objected to by Mr Heath 
fo. medical students At this tıme we doctors are mich in need 
of paysical help I have no do ibt that physicists will be much 
astonished at our igo ance, but neve: mind that, we are quite 
reuly to lemn, and don’t mand being laughed at or even spoken 
of with sbght contempt by our physical fiends 1f they will oily 
help us Naş, we will suffer anything from those who will in- 
Struct us so that we may be able to set to work upon living 
people who are “‘yeneiatng”’ and giving off heat, and determine 
with accur.cy the different rate at which heat 1s ‘‘ generated” 
and given off under different circumstances. 

Piof Adams asks whether “the production of hert in the 
human body by the consumption of food” is “carried on on 
principles entirely different fiom those of the production of steam 
in a boiler,” and seems to 1egard ıt as one of the “ mildest of 
questions” in heat that can be proposed for a medical student to 
answel Wail he answe: his own question by asserting that the 
piinciples ate the same im the two cases? Heat in the body, 
Steam m the builer—heat, steam, body, boile: '—or shall the 
question be revised before it 1s proposed to the student ? 

I have not the shghtest doubt about the usefulness of a know- 
ledge of physics to those who are working at medicine, and quite 
agtve that the rising generation of medical students should be 
taught physics But this 1s a very different thing from teaching 
people to fancy that living things are mechanisms, machines, 
gilvinic batteries, or molecular apparituses I venture to think 
that some of the most distinguished! physicists are too fond of 
deserting their own depaitment for the purpose of trying to make 
pople believe that thre 1s an analogy between steam-bo lers and 
hunan bodies, when no one has yet succeeded in proving that 
there .s any true analogy whatever 

King’s College, London 


LIONEL S BEATE 
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IN the lost number of NATURE Mr Adams, of King’s College, 
criticised the remarks made by Mr Heath in his mtroductory 
address upon the character of the London University medical ex- 
ammahons, and of the first, the preliminary scientific, moe 
eseecially It scarcely needed a column and a quarter of close 
type for Mi Adams to tell us that a medical man should be ac- 
quainted with physical laws and phenomena, and that in his 
opinion the mathematical question quoted by Mr Heath was 
not too difficult to be fitttngly placed in the examination paper 
The former point is beyond question, and the latter 1s not to be 
settled by declaring the statement of the editor of the Zareet to 
be ‘shallow ” As to the view that a medical man should be 
able to estumate precisely ‘the amount of heat lost through a 
bianket or a seal-skn coat,” I will only say that ıt seems to me 
that a slight con-1derati on of the physical and physiological con 
ditions involved, and their variations in differcnt mstance, will 
suggest the hops that he wi'l not waste his time in attemptine 
such feats, simple as they may be deemed in physical laboratories 
Twill not tahe up spice m commenting upon Mr, Adams’ argu- 
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ments and iliu trations m support of his position, since they“do 
but go to show that a medical man should have some knowleige 
of natural philosophy and its applications to the conditions with 
which he has to deal, and not that he should be driven to expend 
his time, alre uly overchirged with much more that 1s of no pos- 
sible use to hum, upon mathematical processes which concern astro- 
nomers, chemists, and engineers There1s no doubt that to give a 
scientific character to medicine, exact quantitative methods must 
be applied to phystology and pathology, but ıt should be the 
work of men specially trained and devoted to the purpose It 
has for some time past been commonly agreed that the medical 
student's education is such that he 1s urged to acquire a quantity 
of information with little 1esard to its use and digestibility He 
has a gret deal to leain ina short time The chief pat of his 
education consists, or sh ould consist, in observing and compa- 
ing morbid conditions, and in learning or devising means for 
their rehef and cure Whatever time he spends upon what 1s 
not requisite, or has little direct bearing upon lus art, implies 
time mis spent and injury to the sufferers he will later attend 
Piof Huxley did not vo too far in saying that the conduct of 
hose wko impose useless knowledge upon medical students 1s 
mply criminal F LYNDON ATTWOOD 
Junior .Athenzeum Club 
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NORTH POLAR EXPLORATION 


J~ the last number of the AZzltherlunugen Dr, Petermann 
publishes his 67th paper on the Geography and Dis- 

coveries of the Polar Regions, in which he gives an 
abstract of what has been done during the last three o1 
four months 

The two projected Norwegian expeditions into the 
Siberian Seas, under the guidance of Captains Jensen and 
Mack, have at present been unfortunately frustrated , the 
former from a damage to the screw of the steamer, the latter 
from inability to penetrate the masses of ice However, 
a projected scientific expedit'on for next year 15 exciting 
much interest at Tromso The French Expedition, under 
Ambert and Mack, has not yet put to sea, having been 
detained by the delay ın settling the estate of Lambert, 
who left a large sum to be devoted to this purpose This 
1s much to be 1egretted, as Captain Mack has already 
distinguished himself by penetrating farther than any 
other discoveici into the Siberian Sea 

However, the much-talked-of and bold expedition 
under M Octave Pavy, has, ıt 1s understood, at last left 
San Francisco, with what results remains to be seen 
He expects to reach Wrangell Land by September 1, 
making lus way farther northwaid in sledges, and hoping 
to come to open sea about May 1873. He will then 
proceed towards the Pole by means of a raft of somewhat 
novel construction, consisting of four hollow cylinders 
provided with a deck, and capable of holding all necessary 
provisions for Pavy and his small party for two years, by 
which time he expects to have reached the Pole, and re 
turned to San Francisco His companions are Dr 
Chesmore, who has travelled much in Alaska, Captain 
Mike, who a few years ago attempted to cross the 
Atlantic in a vessel of somewhat similar construction to 
Pavy’s , Watkins, a 1enowned Rocky Mountain hunter , 
and two sailors of whaling experience ın all, the expe- 
dition will consist of six men 

The latest news fiom the North American Expedition 
is contained in a letter from Dı Bessels to Dr Peter- 
mann, dated August 23, 1871, at which tme the expe 
dition had 1eached Tessinsak, the most northerly Danish 
settlement ın Gnieenland, in lat 73° 24 N, and long 
56° 12’ W. Further details as to this expedition will be 
found in NATURE for September 19 

One of the most important and best fitted out ex- 
peditions 1s the Austrian one under Payer and Wey- 
precht, which left Tromso ın July, for the purpose of 


' exploring the unkno'yn region north of Siberia, to which 


they are prepired to devote three years By the latest 
advices, about the end of July, the expedit on was fairly 
on the road to its field of labour, and Count Wiltschelk 
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was to follow with a store of provisions, to be deposited 
near the Ice Cape, on the north of Nova Zembla, ın case 
the expedition should be compelled to turn back, 

Of the outfit and plan of the Swedish expedition we 
gave an account in NATURE for August 29 It left Tromso 
on the 31st of July, and when last heard of was off the 
north-west point of Spitzbergen. 

We are also favoured with a letter from Dr, Petermann, 
dated Gotha, October 11, from which we learn that the 
land on the east of Spitzbergen, which for the last 355 
years has had a varying position on the map, has this 
year for the fist tıme been reached by Captain Altmann 
of Hammerfest, and again on August 16 last by Captain 
Nils Johnsen of Tromso, ın his little sailing yacht the 
Lydeana, who landed and explored it. Captain Johnsen 
saw the island first when ın N, lat. 78° 18’ 46,'and E, long. 
30°; m the maps of 1617 1t was marked as Wiche Land, 
between 783° and 754° N. lat. On the 17th of August he 
anchored near to the north point in 79° 8’ N., lat. and 
30° 15’ E. long., for the purpose of landing and exploring 
the place What Captam Altmann, looking from a 
distance, took to be three islands, Johnsen found ın reality 
one, the high hills bemg connected by low lying land, with 
several outlying islets. On no pait of the land has he 
found extensive snow-fields, and saw only one small 
glacier on the south-east coast, while, on the contrary, 
there are many large streams entirely free from ice. The 
greatest length of the land Captain Johnsen has found to 
be 44 geographical miles Large quantities of driftwood 
extended here and there to about 100 feet from the coast, 
and rose to the height of at least 20 feet The island 
abounds ın the usual Polar fauna, the plentifulness of 
seals, especially Phoca Groenlandica, bemg noted by 
Johnsen, The reindeer on the island are spoken of as 
the largest and fattest which anyone on board the 
Lydeana had ever seen. The rocks seem to be princi- 
pally of the quartz and argillaceous kind, and some fossils 
have been sent to Sweden and to Zunch. Captain 
Johnsen explored the east, south-east, and north-east 
coasts, and so far as his observations went, ice 1s 
to be found only on the north coast. 

The fact of greatest sigmificance in this latest news 
from these quarters ıs that for many months in the year 
the sea around Spitzbergen is almost entirely free from 
ice; a position long and sagaciously mamtained by Dr, 
Petermann, 

“Of interest,” says the Academy A in connection with 
this subject 1s an account of the finding of the relics of 
Barents’ expedition of 1597 to Novaia Zemlia, by Captain 
Carlsen ın 1871, prepared by M de Jonge, and newly 
published under the auspices of the Dutch government at 
the Hague The pamphlet contams the journal kept by 
Carlsen, and a minute description of the relics, accom- 
panied by a photograph of these 1n a group, and charts 
comparing the Novara Zemlia of Barents with the island 
as mapped from our present knowledge of it” 





RESEARCHES IN GREENLAND * 


WHEN I wrote to you last from Copenhagen, I antıcı- 

pated that my season would be very short , and 
my anticipations were correct The season, however, in 
Greenland has been long and brilliant In the middle of 
May floe ice disappeared in Umenak Fiord, which was 
fully six weeks earher than usual; and in April, in God- 
havn men went about in summer attire When I arrived 
(on July 6) the land was covered with flowers, the butter- 
flies were beginning to appear, and almost all snow had 
vanished from the sea-level up to 2,000ft Since then, 
with the exception of a bad week in the Waigat, I have 
enjoyed the most exquisite weather that it 1s possible to 
imagine In this arctic region it has only frozen on two 
nights, and durmg the daytime the thermometer has 


* Copy of a letter addressed to Mr, R H, Scott, E.R 
forwarded by him to us,—Ep. ? S, and kindly 


rangedjfrom 50° to 70°. Until recently we have also had 
a high barometer, and, upon the whole, very little wind. 

I have been upon Hare Island for three’days, and have 
also been to Umenak, but the chief part of my time has 
been spent in the Waigat, where you would be surprised, 
perhaps, to find that a great deal remains to be done I 
have found a great valley leading into the interior of 
Disco, and have gone up it a hard day’s march. I have 
ascended one of the highest of the peaks on the Nour- 
soak side of the Waigat, and looked down upon the great 
valley which occupies almost the whole of its interior. 
The lakes, as given upon Rink’s map from reports of 
Eskimo, do not exist, but there 1s one very large lake 
which has a glacier or glaciers coming into 1t at perhaps 
2,000 ft, above the sea. This valley is the most important 
one hitherto discovered in North [Greenland, The river 
flowing down ıt has the character of a river, and not of a 
torrent ; and, after descending through many windings a 
course of at least 100 miles, 1t pours into the sea a volume 
of water equal to that of the Rhone at the Lake of Geneva. 
At half a mile from the shore I found the water fresh 

In Umenak Fiord I ascended a mountain of about 
7,000 ft. with five Greenlanders, and took my theodolite 
tothe top As you know the weight of the instrument, 
you will be partly able to appreciate this performance. 
The ascent, first over swamp, then over basalt dedris which 
reposed insecurely upon solid basalt, and finally, at the 
top, up columnar basalt, was a sweet thing of its kind. 
The picture of your humble servant being lowered by a 
rope, dangling hke a bundle from a crane, will, perhaps, 
to some people, be more interesting than the results ob- 
tained by the theodolite. These, however, were not unim- 
portant. My peak, an isolated one, commanded a view of 
almost the whole of the Umenak district (which contains 
the highest mountains of Greenland proper), and a mag- 
nificent view of the “inland-ice” F found the general 
elevation of the mountains exceeded by about 2,000 ft the 
height previously assigned to them Of the altitude of 
the “inland ice” I shall write on a subsequent occasion. 

A large part of my time ın the Waigat was occupied by 
the measurement of a base line, This was the most ım- 
portant piece of work that I undertook, and it was suc- 
cessfully executed I find the Waigat to have in some 
places scarcely half the width which our maps give ıt, I 
find 1ts mountains to be about double the altitude that 
they have been supposed to be; and Hare Island I find 
to be twice the length represented upon the Admiralty 
Chart ; Hare Island has some points of particular interest. 
I got from ıt a rather large collection of fossil plants, and 
went to its top (1,800ft.), From the summit, at midnight, 
I distinctly recognised the mountain called Sanderson’s 
Hope, near Upernavik, which was distant from me I4o 
mules ! 

I have made an excellent journey, full of interest My 
collections are at least as valuable as those of 1867, 
though, as far as I know, they do not contain anything of 
the importance of the Maguoltza IJ have, however, even 
larger collections of fossil plants than before, and from 
localities which I did not visit ın 1867 My stone imple- 
ments are very numerous, and of good quality, and the 
natural history specimens are not fewin number. Alto- 
gether I am very well content. 

EDWARD WHYMPER 

Written on board the brig fHvalfisken as wt proceeded 

out of the harbour of Godhaun, Sept. 10, 1872. 





THE HELVETIC SOCIETY OF NATURAL 
SCIENCES 


Ii 55th Session of this Society was held at the 
ancient city of Fribourg on the 19th, 20th, and 2ist 
of August last, and of ıt we have again to tell of 
an overwhelmingly hospitable reception by “our hosts 
of Fribourg,” a well-attended opening address by the 
President, Dr. Thurler; sectional séances, at which 
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many valuable papers were read, followed by fruitful dis- 
cussions , a final general meeting to listen to something 
that would interest all, and then the dispersion This 
Society appears to be satisfactorily accomplishing its pto- 
fessed aim of increasing the interests of the people gene- 
rally in scientific studtes, of establishing mtimate and 
familiar relations between men of science engaged upon 
the same subject, and of fostering a harmonious spirit of 
labou all over the country. We give an abstract of the 
report contained in the Azbiotheque Univer selle 

Prof Volpicelli gave a paper on Atmospheric Electricity 
and the best method of studying ıt Having made ex- 
periments, in calm weather, according to the methods 
beth of Frankhn and of Peltier Qn the forme: of which a 
fixed uninsulated rod 1s used, connected with an electro- 
meter by a wire, while in the Jatter a moveable metallic 
point with simular connection 1s sent up into the atmo- 
sphere), he found the 1esults always contradictory as re- 
gards the quantity, and sometimes also as regards the 
quality, of electricity mdicated 

On all the days in which the atr was not much agitated, 
the time and circumstances being the same, the moving 
rod gave a greater quantity of electricity than the fixed , 
and the former often showed positive electricity, while 
the latte: showed negative. 

It has been shown that the eath 1s a body negatively 
electiified It follows that any conducting substance 1s 
electrified positively when ıt 11ses 1n the atmosphere, and 
becomes negative, on the other hand, asit descends The 
indications of the metallic rod shot into the air are there- 
fore modified by the influence of the eaith, and do not 
give ameans of determining the electricity of the sur- 
rounding atmospheie, Franklin’s fixed rod, on the other 
hand, 1s fiee from these disturbing mfluences. 

That a conductor gives positive electricity as ıt rises ın 
the atmosphere, and negative as ıt descends, may be 
proved by experiment. Suppose, eg, the fixed rod gives 
negative electiicity , 1f a flame be applied to the point 
of it, the apparatus will indicate positive electricity The 
flame produces an upward current of ar, which, by its 
motion, and unde: the mfluence of the eath, gives a 
neutralising positive electricity, so that the point of the 
fixed 10d becomes positively charged (It is necessary 
that the flame should have a high calorific power ) 

If the flame be now brought down to the ground, one 
or other of three effects will occur —if the flame 1s not 
very stiong, negative electricity will be indicated, if 
somewhat hotter, there will be no electricity at all, if 
very intense, the electricity will be positive These effects 
are 1eadily explamed as the resultants of two opposing 
actions, the production of positive electricity by the as- 
cending current of air, and the production of negative 
through the influence of the earth on the descending 
flame The generalinference Piof Volpicelli draws 1s 
the preferability of Franklin’s method to the other 

M Muller, piofessor at Fribourg, gave an account of 
experiments on the lower Glacier of the Grindelwald, with 
reference to the optical propeities of glacial ice, His 
experiments partly confirm the iesults obtamed by MM. 
Giad and Dupré, that thm lamella of ice cut horizon- 
tally at the base of the glacier, give, m Norremberg’s 
apparatus, systems of coloured rings with a dark cross 
This pioperty, moreover, appears only at certain separate 
parts of the lamella, and the system of rings 1s always 
more oi less incomplete, which 1s sufficiently explained 
by the uregula: structure of the ice of glaciers, in which, 
necessatly, there are only distant traces of the mode of 
original formation Vertical sections gave no coloured 
rings 

Ki. Louis Dufour described some important researches 
on the Drffuston of Gases across diaphragms and the varı- 
ations of temperature accompanying 1t. He studied the 
cases (among otheis) of hydiogen and air, of air and cat- 
bonic acid. 


ne - 


He distinguishes the diffusion at constant pressure, and 
the diffusion with change of pressure The porous vessel 
containing the gas with slower diffusion contains also a 
very Sensitive thermometer, and ıs enclosed in another 
vessel, in which the other gas cnculates A glass tube, 
passing through the stopper of the porous vessel, can be 
put ın communication either with external air (pressure 
constant) or with a manometer The whole ıs enclosed 
in an envelope of cotton, The thermometer is observed 
with a cathetometer 

1 Diffusion at constant piessure—First of all, taking 
as example hydrogen and au, equilibrium of temperature 
is established between the air outside of the porous vessel 
and that inside, then hydrogen 1s made to circulate, and 
if 1s seen that the thermometer in the interior falls. A 
large number of exper:ments showed that there 1s always 
a rise of temperature on the side of the ente1mg gas, 
and a fall of temperature on the side of the escaping gas, 
M. Dufour believes this change of temperature does not 
take place throughout the gaseous mass, but only at the 
surface of the diaphragm He conceives that at the part 
where the gas enters there 1s condensation and compres- 
sion, causing development of heat In the opposite case 
on Is expansion of the gas, and hence absorption of 

eat 

2 Drffusion with change of pressure —In this case the 
phenomenon is complicated by variations in the tempera- 
ture according to the pressure When the diffusing gas 
enters the porous vessel, the thermometer indicates first 
a slight rise of temperature resulting from rapid increase 
of pressuie ; it then falls, and to a much greater extent 
(1, of a degree eg) commences again to rise gradually, 
falls a little again, ın consequence of the escape of the 
other gas and the rarefaction produced, then continually 
rises ‘The effects are represented by a curve. 

M Dufour also studied the case of diffusion between 
dry arw and most air. He observed there was 
always diffusion between two quantities of air having 
different degrees of humidity; and, contrary to what 
one might expect from Graham’s law (the vapour of 
water heing lighter than air), the diffusion takes place 
fiom the dry to the humid The laws of variation of 
temperature in this case conform to what M Dufour ob- 
served in the case of two gases The diffusion is readily 
indicated by a water manometer, and M Dufour thinks 
the principle might be applied in hygrometry Itis evident 
that the general principle must have numerous applica- 
tions in the organic world M Reichert described a 
thermo-regulator, ın which the mercury of a thermometer 
which was placed in a heated liqmd interrupted, on rising 
to a certain point, the passage of the heat-producing 
gas, 

M Mousson described a method for measuring the 
dispersion 1n the different parts of the spectrum furnished 
by a plism o1 any spectroscope whatever ‘The dispersion 
vailes, it is known, 1n the different portions of the spectrum 
obtained with a prism, ıt 1s believed much less rapidly in 
the red, much more rapidly in the violet The law 
according to which it varies changes according to the 
different piisms and different substances used M 
Mousson proposes a new simple process by means of 
which the law can be directly determined for each spectro- 
scope It consists in observing with the spectroscope 
the spectrum given by a network (réseau) of diffiac- 
tion, of which the limes ought to be perpendicular if 
the edges of the prism are horizontal There is thus 
obtained a curved spectrum, which ıs the graphic repie- 
sentation of the law sought. 

Other papers in the section were by M de la Rive on the 
rotation of the electric discharge ın rarified gases under the 
influence of a magnet, and particularly upon the mechanical 
action which this discharge could exercise in its rotating 
movement M, E Hagenbach expounded the principal 
results of his beautiful researches upon Fluorescence 
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and M. Volpicelli concluded the work of the section by 
a communication on Electrostatic Induction 

Geology ıs the branch of Natural History which 1s 
most cultivated m Switzerland Notwithstanding its 
small extent, that country has the most varied field for ob- 
servation ın the mountam-chains of the Jura and the 
Alps, there are few important questions whose solution 
cannot be found in these mountains, and many Swiss 
names are found among those who have done most to 
advance that science During the last year geological 
studies have received a great impulse in Switzerland by 
the subsidies which the Confederation vote for that pur- 
pose ; each year the State grants a sum 1n aid of the 
researches of a certain number of geologists, and for the 
study of a new part of the territory. The works which 
result are published under the care of a special commis- 
stoner of the Society of Natural Science. As might be 
expected then, the Geological Section was very numerously 
attended, and the papers read on the subject were many 
and valuable We learn from M. A, Fauzes’ general 
lecture that the Society have taken simular steps for the 
study and preservation of Swiss boulders to those taken 
by the Royal Society of Scotland, whose report we gave 
in a recent number, 

M V. Gross brought under the notice of the members 
a series of objects belonging to the lacustrine; dwellings 
of the Lake of Bienne, worthy of the attention even of 
those who have seen the richest collections of this kind. 
There was the bit of a bridle almost complete belongmg 
to the station of Morigen, which belongs to the age of 
bronze , at the present time only one simular fragment 1s 
known. Iucrustations of iron upon a bronze knife tend 
to confirm what has already been conjectured, that at 
the first appearance of iron ıt was regarded as a most 
precious metal ‘The station of Luschersz, of the stone 
age, has been discovered by M Gross, and has furnished 
axes ofnephrite and jade of a size not hitherto met with ın 
lacustrine dwellings. It 1s known that these rocks are 
not found in Europe, and it is a question whether these 
lake-dwellers obtained them by commercial intercourse 
with Asia, or whether these rare articles were preserved 
as heirlooms in families from the period of their emi- 
gration from their ancient Asiatic home, 

M Ch, Vogt communicated to the section the results 
of his microscopic study of rocks. One of the questions 
which he wished to resolve is whether the microscope can 
enable us to know whether or not a rock has ever been in 
an igneous state. M, Vogelsang has discovered that the 
volcanic rocks present what has been called the “ fimdal 
structure,” a structure resulting from the disposition of 
minute crystals disseminated throughout the vitreous 
mass, and surrounding the larger crystals which have 
been previously formed in the lava This fludal structure 
is found in the porphyries, and proves their igneous 
origin. But on examining the siliceous deposits of the 
Geyser, M. Vogt found this same structure, and thus ıt does 
not belong exclusively to the igneous rocks, but also to 
those of aqueous ongin, provided that they have been m 
a viscous state In his study of volcanic rocks, M. Vogt 
has discovered that the trachytes, the basalts, and the 
lavas, present common characteristics. 

M. Lebert brought under the notice of the section a 
magnificent series of specimens of amber, and expounded 
the results of his researches on that substance, The 
fluorescence of petroleum may be taken as a type of the 
same phenomenon in amber. For naturalists the most 
interesting of M, Lebert’s specimens are fragments of the 
conifers which produced the amber, a piece enclosing a 
movable air-bubble in a drop of water, and a great 
number of other pieces enclosing msects in a perfect state 
of preservation. 

M. François Forel exhibited a photograph of the fossil 
man of Mentone, which represents him in the position in 
which he was found. It would appear that thjs man was 


not buried under a landslip, but that he must have been 
interred by those who survived him. It is argued that, 
because it 1s very unusual to inter the dead in a dwelling 
for the living, we may conclude that this individual be- 
longed to a nomad horde of the age of the reindeer, who 
did not inhabit the cavern, but passed it from time to 
tıme, and who buried this man in the place where he 
died, We may mention here that in the Zoological sec- 
tion Dr Vonga read a paper on the same subject, he 
having been present at the exhumation of the body, He 
described the caves, and pointed out their probable mode 
of formation, The body lay upon its left side in the posi- 
tion of sleep. It showed a circular crack at the base of 
the skull, the thorax bemg broken at one place; the re- 
mainder 1s in perfect preservation The cranium 1s very 
fine, all the teeth being preserved , the lower jaw ıs long, 
but the angle between the horizontal and the ascending 
branches is aright angle Dr Vonga attributed the re- 
markable preservation of the body to the properties of the 
pulvertsed earth which covered ıt, 

Several members presented to the section their studies 
of various parts of the Alps, and M, E. Favre read a 
paper on a section of the Caucasus In the centre of the 
latter chain a granitic formation ıs found, On the two 
sides palaozoic schists are presented, analogous to 
those of Gratz, and connected by veins of crystalline 
schist. They are less developed on the north side than 
on the other Upon the northern slope the Secondary and 
Tertiary formations are m a very normal position, and 
have but little inclination , upon the other slope, on the 
contrary, there are many zones of eruptive rocks, and the 
Secondary formations are less disturbed. M. Favre also 
spoke to the section on the lower limit of eternal snow 
D the glacial phenomena which he has observed ın this 
chain, 

In the section of Zoology Prof. C Vogt presented the 
results of his researches upon the Phyllopodes, especially 
the Branchiopods and the Artema. ; 

M. Vogt confirmed the observation of M Joly, that 
among the Aréenze collected at Cette during the months 
of July and August, no males were found, and that the 
females reproduced by parthenogenesis. This fact 1s so 
much the more singular that large numbers of males are 
found in other salt marshes inhabited by the same or 
analogous species 

M, Auguste Forel presented to the section some curious 
and interesting results of his reseaiches into the nature 
and habits of ants. Different communities of ants, even 
when they are of the same species, are enemies to each 
other A single community of ants may possess many 
nests, which are connected with each other by galleries 
and tunnels. A community of ants may be either simple 
or mixed ; it 1s simple when it belongs to a single species, 
mixed when ıt belongs to two or more species living on 
good terms among themselves ‘There are in each com- 
munity, at one time at least, workers, some males and 
females. If we consider the mixed communities, we 
can distinguish, amongst others, slave-ants, obtained by 
the workers of one species pillaging the ant-hills. of 
another species, and carrying off the cocoons. These, when 
once hatched, become the auxiliary workers and friends 
of their captors, doubtless believing that they are of the 
same origin. The mixed community contains the three 
sexes of the species who plundered, but only the workers 
of the species pillaged 

The only paper apparently of ımportance in the Bota- 
nical Section was by Dr. Muller, of Geneva, on a new 
species of Loranthus from the Philippine Islands, which, 
from the position of the flowers, presents some very extra- 
ordinary but not yet well-established peculiaitties 

Other papers of value were read in the various sections, 
and, considering that the meeting lasted only three days, 
the amount of work gone through appears extraordinary , 
but then ng mention 1s made of any excursions, $ 


Nov. 7, 1872] 


NATURE 


II 





ON THE WYANDOTTE CAVE AND ITS 
FAUNA * 


TEE Wyandotte Cave traverses the St, Louis 
Limestone of the Carboniferous formation m Craw- 
ford County, ın South-Western Indiana, I do not know 
whether its length has ever been accurately determined, 
but the proprietors say that they have explored its gal- 
leres for twenty-two miles, and it 1s probable that its ex- 
tent is equal to that of the Mammoth Cave in Kentucky 
Numerous galleries which diverge from its known courses 
in all directions have been left unexplored 

The Wyandotte Cave 1s as well worthy of popular 
favour as the Mammoth It lacks the large bodies of 
water which diversify the scene in the latter, but 1s fully 
equal to ıt ın the beauty of its stalactites and other orna- 
ments of calcyte and gypsum The stalactites and sta- 
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Fig 1 —Orconectes rnermzs Cope, natural size 


lagmites are more numerous than in the Mammoth, and 
the former frequently have a worn, or maccaroni-lke 
form, which ıs very peculiar, They twist and wind ın 
masses like the locks of Medusa, and often extend in 
slender runners to a remarkable length The gypsum 
rosettes occur 1n the remote regions of the cave, and are 
very beautiful. There are also masses of amorphous 
gypsum of much punty The floor ın many places 1s 
covered with curved branches, and, what 1s more beauti- 
ful, of perfectly transparent acicular crystals, sometimes 
mingled with imperfect twin-crystals. ‘The loose crystals 
in one place are in such quantity as to give the name of 
“ Snow Banks” toit In other places ıt takes the form 
of japanning on the roof and wall rock 

In one respect the cave 1s superior to the Mammoth — 
in its vast rooms, with step-like domes, and often huge 
stalagmites on central hills, In these localities the rock 


* Reprinted from the Asmernvan Naturalist, to the kindness of the editor 
of which journal we are also indebted for the loan of the cuts, 


has been originally more fractured or fragile than else- 
where, and has given way at times of disturbance, piling 
masses on the floor The destruction having reached the 
thin-bedded strata above, the breaking down has pro- 
ceeded with greater rapidity, each bed breaking away 
‘over a Narrower area than that below t When the 
heavily-bedded rock has been again reached, the breakage 
hds ceased, and the stratum remaims as a heavy coping 
stone to the hollow dome Of course the process piles a 
hill beneath, and the access of water being rendered more 





FIG 2 Fig 4 


Cecidotea wucrocephala Cope—Fig 2 The mandible and palpi of right 
side more enlarged The outer palpus lies above the lateral plate, and 
its OrIipin was net seen Fig 3 The same, magnified 6 5 times 


easy by the approach to the surface, great stalactites and 
stalagmites are ‘the result, In one place this product 
forms a mass extending from floor to ceiling, a distance 
of thirty or forty feet, with a diameter of twenty-five feet, 





Fic 4—Caxilvzensus siyprus m position on the hp of Amsdlyopsrs spelaus, 
enlarged 


and a beautrfully fluted circumference The walls of the 
room are encrusted with cataract-like masses, and stalag- 
mites are numerous, The largest room 1s stated to be 
245 feet high, and 350 feet long, and to contain a hill of 
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Caulo rents siygius —Fig 5 Antennal processes and muzzle more enlarged 
Fig 6 The animal viewed from below, with an 1nfero-lateral view of 
the cephalothorax 
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175 feet in height. On the summit are three large stalag- 
mites, one of them pure white When this scene 1s lit up 
1t 1s peculiarly grand to the eye of an observer at the foot 
of the long hill, while it 1s not less beautiful to those on 
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Evrebomaster flavescens —Fig 7 Male organ from below 
same, magnified 7 6 times 


Fig 8 The 
thesummit There ıs no room in the Mammoth Cave 
equal to these two 

An examination into the life of the cave shows it to 
have much resemblance to that of the Mammoth The 
following 1s a list of sixteen species of animals which I 
obtained, and by its side is placed a corresponding list of 
the species obtained by Mr Cooke and others, at the 
Mammoth Cave. These number seventeen species, As 
the Mammoth has been more frequently explored, while 
two days only were devoted to the Wyandotte, the large 
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number of species obtamned ın the latte: suggests that ıt 
is the 11cher in life This I suspect will prove to be the 
case, as it is situated in a fertile iegion Some of the 
animals were also procured from caves immediately ad- 
joining, which are no doubt connected with the principal 
one 

Of the out-door fauna which find shelter ın the cave, 
bats are, of course, most numeious, They are probably 
followed into their retreat by the eagle and other large 
owls ‘The floors of some of the chambers were covered 
to a considerable depth by the castings of these birds, 
which consisted of bats’ fur and bones It would be 
worth while to determine whether any of the owls winter 
there 

LIST OF LIVING SPECIES IN THE TWO CAVES 
WYARKDOTTE MAMMOTH 





Vertebrata 
Amblyopsis spelæus DeKay 
Typhlichthy» subterraneus Girard 
Arachnida 
Acanthocherr armata Tellk 
Phrixis longipes Cope 
Anthrobia monmouthia Telk 
Crustacea 
Orconectes pellucidus Tellk 
Cacidoter sty gia Pack 
Stygobromus vitreus Cope 
Tusecta 
Anophthalmus Menetnesn Motsch 
Anophthalmus Tellkampfi Enichs 
Adelops h rus Tellk 


Amblyopsis spelaus DeKay 


Erebomaster flavescens Cope 
Anthrabia 


Orconectes inermis Cope 
Cæcdotea microcephala Cope 
Cauloxenus stygius Cope 


Anophthalmus tenuis Horn 
Anophthalmws cremita Horn 
Quedius spelzeus Horn 
Lesteva sp nov Horn 


Raphidophora Raphiaophora subterranea Scudd 
Phora ora 
Anthomyza Anthomyia 
Machilis Machuilis 
Campodea sp Campodea Cooke: Pack 
Tipulid 
ilyrtipeda 
Pirostrephon cavernarum Cope Scoterpes Cope: (Pack ) 


The blind fish of the Wyandotte Cave is the same as 
that of the Mammoth, the Amblyopses speleus DeKay 
It must have considerable subterianean distribution, as it 
has undoubtedly been diawn up from fou: wells in the 
neighbourhood of the cave Indeed, ıt was from one of 
these, which derives its water from the cave, that we pro- 
cured ourspecimens We descended a well to the water, 
some twenty feet below the surface, and found 1t to com- 
municate by a side opening with a long low channel, 
through which flowed a lively stream of very cold water 
Wading up the current in a stooping posture, we soon 
reached a shallow expansion or pool Here a blind ciaw- 
fish was detected crawling 1ound the margin, and was 
promptly consigned to the alcohol bottle. A little farthe1 
beyond, deeper water was 1eached, and an erect position 
became possible We drew the seine in a narrow channel, 
and after an exploration under the bordetmng rocks, 
secured two fishes A second haul secured another, 
Another was seen, but we failed to catch it, and on 
emerging fiom the cave I had a fifth secuiely in my hand, 
as I thought, but found my fingers too numb to prevert 
its freeing itself by its active stiuggles 

If these Amblyopses be not alarmed, they come to the 
surface to feed, and swim in full sight like white aquatic 
ghosts They are then easily taken by the hand or net, 
if perfect silence ıs preseived, foi they are unconscious of 
the presence of an enemy except through the medium of 
healing This sense is, however, evidently very acute, for 
at any noise they turn suddenly downward and hide be- 
neath stones, &c, on the bottom They must take much 
of their food near the surface, as the life of the depths is 
apparently very spaise This habit is rendered easy by 
the structure of the fish, for the mouth 1s directed partly 
upwards, and the head is very flat above, thus allowmng 
the mouth to be at the surface It thus takes food with 
less difficulty than other surface feeders, as the pe: ch, &c., 
where the mouth 1s terminal or even inferior , for these 
require a definite effoit to clevate the mouth to the object 
floating on the surface This could rarely be done with 
accuracy by a fish with defective or atrophied visual 
organs, It is therefore probable that fishes of the type of 
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the Cyprenodontide, the nearest allies of the Hypsæidæ, 
and such Hypserde as the eyed Chologaster, would possess 
in the position of the mouth a shght advantage in the 
struggle for existence 

The blind crawfish above mentioned 1s specifically dis- 
tinct from that of the Mammoth Cave, though nearly 
related toit I callit Orconectes rner mits, separating 1t genc- 
rically from Cambarus, o the true crawfishes, on account 
of the absence of visual organs The genus Orconectes, 
then, 1s established to include the blind crawfishes of the 
Mammoth and Wyandotte Caves 

Dr Packard has described an interesting genus of Iso- 
poča allied to the marine form /dof@a, which Mr Cooke 
discovered in a pool in the Mammoth Cave. He called 
it Cecidotea I obtained a second species in a‘cave ad- 
joining the Wyandotte which differs ın several important 
respects I call it Ceczdotea mucrocebhala Both 
species are bund The new species 1s pure white. It was 
quite active, and the females carried a pau of egg-pouches 
full of eggs The situation in which we found it was 
pecullar It was only seen in and near an empty log 
trough used to collect water fiom a spring dripping from 
the roof of one of the chambers 

The Lernzan, Cauloxenus stygius Cope, 1s a remarkable 
creatuie It is a parasite on the blind fish, precisely as 
numerous species near of kin attach themselves to various 
species of marme fishes The Wyandotte species is not 
so very unlike some of these It 1s attached by a pair of 
altered fore-lmbs, which aie plunged into the skin of the 
host, and held securely in that position by the barbed o1 
recurved claws No parasitic male was observed in the 
neighbourhood of the female, and ıt 1s probable that, as 
in the other Lerncwopodide, he 1s a free swimmer, and 
extiemely small The difficulty of finding his mate on an 
active host-fish must be augmented by the total darkness 
of his abode, and many must be isolated owing to the 
infiequent and nicgular occurrence of the fish, to say 
nothing of the scarceness of its own species 

The allicd gencia, Achtheres and Leruwopoda, present 
very distinct distributions, the former bemg fresh water 
and the latter marme Lern@ofoda is found in the most 
varied types of fishes and in several seas , Achtheres has 
been observed on perch from Asia and Europe, and on a 
South American Pimelodus tis to the latter that Caz- 
Joxenus 18 most nearly allud, and from such a foim we 
may, perbaps, trace its descent , modification being con- 
sequent on its wandering into subterranean stieams ‘The 
character which distinguishes it fiom its allies 1s one 
which especially adapts ıt fo. maintaming a firm hold 
on its host, ze, the fusion of its jaw-arms into a single 
stem 

Whether the present species shared with the Aizdlyopsis 
its history and changes, or whether: 1t serzed. upon the fish 
as a host at some subsequent period, 1s a curious specula- 
tion Its location at the mouth of the fish could scaicely 
be maintained on a species having sight , for if the host 
did not 1emove it, other individuals would be apt to 

I may here allude to another blind Crustacean which I 
took in the Mammoth Cave, and which has been alieady 
mentioned in the Annals and Magazme of Natmal His- 
tory asa Gammaroid Mı Cooke and myself descended 
a hole, and found, a short distance along a gallery, a clear 
spring, covering, perhaps, an area ten feet across Here 
Mr Cooke was so fortunate as to procure the Ceczdozea 
styg7a, while I took the species just mentioned, and which 
I name Stygob7 omus vitrens The genus 1s new, and 1e- 
presents ın a measuie the Wzphargus of Schiodte found in 
the caves of Southein Europe This genus has several 
species in fresh waters, which are of small size, and swim 
actively, turning on one side or the other 

Of Insects I took four species of beetles, all new to 
science , two of them of the blind carnivo.ous genus 
Anopthhalmus, and two Staphylinide, known by ther 
very short wing-cases and long, flexible abdomen Dr. 
George H, Horn has kindly determined them for me 
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One of them, the Quedius speleus, Horn, 1s half an chm 
length, and has rather small eyes, ıt was found not far 
from the mouth of the cave. Dr Horn furnishes me with 
the following list of Coleoptera from the two caves in 
question — 


Anophthalmus Tellkampfiu Erichs Mammoth Cave 

re Menetries: Motsch, anez- 

latus Lec Mammoth Cave 

ji eremita Horn, Wyandotte Caye 

i tenuis Elorn Wyandotte Cave 

i5 stratus Motsch Mammoth Cave Unknown to me 

i ventricosus Motsch Mammoth Cave Unknown to mc 
Adelops hirta Tellk Mammoth Cave 


These are the only true cave insects at present known 
in these faunee Other species were collected within the 
mouths of the caves, but which cannot be classed with 
the preceding, as cave insects proper. 

Catopsn sp ? Wyandotte Cave 

Quedius spelæus Horn Wyandotte Cave 

Lestev n spa, Wyandotte Cave 
And another Alæxocharyde Staphylinide, allied to Zachy- 
usa, also from Wyandotte Cave. No names have as yet 
been given to any of these, excepting the second A 
monograph of Catops has already appeared containing 
many species from oui fauna , and as the work 1s inacces- 
sible at present, I have hesitated to do more than indicate 
the presence of the above species 

The cricket of the Wyandotte Cave 1s stouter than that 
of the Mammoth, and thus more lke the Raphidophora 
lapidicola of the forest There were three species of flics, 
one or more species of Poduride, and a Campodea not 
determined. 

Centipedes are much more abundant in the Wyandotte 
than in the Mammoth Cave. They especially abounded 
on the high stalagmites which crown the hill beneath the 
Mammoth dome, which 1s three miles from the mouth of 
the cave. The species is quite distinct from that of the 
Mammoth Cave, and is the one I described some years 
ago from caves in Virginia and Tennessee I call it 
Spuostrephon cavernarum, agreeing with Dr Packard 
that the genus Psendotremza, to which 1t was originally 
referred, 1s of doubtful validity The allied form found by 
Mr, Cooke in the Mammoth Cave has been described by 
Dr Packard as Sfrrostrephon Copet, It 1s eyeless, and 
1s, on this account alone, worthy of being distinguished 
generically from Sfrrostrephon, ‘This genus may be then 
named Scoterfes I look for the discovery of S, caver- 
narum m the Mammoth Cave 

Two species of Arachnidans were observed, one a true 
spider, the othe: related to the “long-legs” of the woods. 
A species similar to the former is found in the Mammoth 
Cave, and others m other caves, but in every instance 
where I have obtained them they have been lost by the 
dissolution of their delicate tissues in the impure alcohol. 
The other forms are more completely chitinised, and are 
easily preserved ; they are related to the genus Gonyleptes, 
found under stones ın various portions of the country. 
Dr Wood describes a species from Texas, and I have 
taken them in Tennessee and Kansas, In the Wyandotte 
Cave I found a number of individuals of a new species, at 
a place called the screw-hole Though living at a dis- 
tance of four or five miles from the mouth of the cave, 
this species 1s furnished with eyes, This species 1s 
described as ELyvebomaster flavescens Cope. In its rela- 
tionships it may be said to stand between Acanthocheir 
and Gorylepies 

Besides Acanthochetr, another blind Gonyleptid exists 
in the Mammoth Cave, which I found several miles from 
the mouth It is blind hke the former, but differs in 
having many more joints to the tarsi, approaching thus 
the true Palanga, or long-legs 

Dr Packard and Mr Putnam have already discussed 
the question of the probability of the origin of these blind 
cave animals by descent from out-door species having 
eyes I have already expressed myself in favour of such 
view, and deem that in order to prove it we need only 


establish two or three propositions. Furst, that there are 
eyed genera corresponding closely ın other general cha- 
racters with the blind ones , second, that the condition of 
the visual organs is in some cave type variable , third, 1f 
the abortion of the visual organs can be shown to take 
place coimecidently with general growth to maturity, an 
important pomt 1s gained in explanation of the modus 
operandi of the process, 

First, as to corresponding forms; the Typhiichthys of 
the Mammoth is identical with Chologaster, except m its 
lack of eyes. Orconectes bears the same relation to Carr- 
arus ; Stygobromus bears nearly the same to Gammarits ; 
and Score? pes 1s Spirostrephon without eyes and no pores. 

Secondly, as to variability I have already shown that 
in Gomas nigrilabris, the blind Silurid from the Cones- 
toga in Pennsylvania, while all of several specimens 
observed were blind, the degree of atrophy of the visual 
organs varies materially, not only ın different fishes, but 
on different sides of the same fish In some the corium 
1s imperforate, ın others perforate on one side, ın others 
on both sides, a rudimental cornea being thus present. 
In some the ball of the eye 1s oval, and mm others col- 
lapsed. This fish ıs related specifically to the Aszzurus 
nebutosus of the same waters, more nearly than the latter 
is to certain other Amim of the Susquehanna river basin 
to which the Conestoga belongs, as for instance the 
A lynx, it may be supposed to have been enclosed in a 
subterranean lake for a shorter tıme than the blind fishes 
of the Western Caves, not only on account of the less 
degree of loss of visual organs, but also in view of its very 
dark colours 

Thirdly, ıt 1s asserted that the young Orcozecles possess 
eyes, and that perhaps those of the 7yphiichthys do also 
If these statements be accurate, we have here an example 
of what 1s known to occur: elsewhere, for instance, in the 
whalebone whales. In a foetal stage these animals pos- 
sess rudimentary teeth hke other Cetacea, which are sub- 
sequently absorbed. This disappearance of the eyes ıs 
regarded with reason by Prof Wyman as evidence of the 
descent of the blind forms from those with visual organs. 
I would suggest that the process of reduction illustrates 
the law of “retardation,” accompanied by another phe- 
nomenon. Where characters which appear latest in em- 
bryonic history are lost, we have simple retardation- 
that 1s, the animal in successive generations fails to grow 
up to the highest point, falling farther and farther back, 
thus presenting an increasingly slower growth in this 
special respect Where, asin the presence of eyes, we 
have a character early assumed in embryonic life, the re- 
tardation presents a somewhat different phase Each 
successive generation, it 1s true, fails to come up fo the 
completeness of its predecessor at maturity, and thus ew- 
hibits “retardation ,” but this process of reduction of rate 
of growth ıs followed by its termination in the part long 
before growth has ceased in other organs, This is an 
exaggeration of retardation Thus the eyes in the Or- 
conectes probably once exhibited at maturity the incom- 
plete characters now found ın the young, for a long time 
a retarded growth continuing to adult age before its ter- 
mination was gradually withdrawn to earher stages 
Growth ceasing entirely, the phase of atrophy succeeded, 
the organ became stationary at an early period of geneial 
growth, being removed, and its contents transferred to 
the use of other parts by the activity of “ growth force.” 
Thus, for the loss of lateassumed organs we have “ retard- 
ation,” but for that of carly assumed ones, “retardation 
and atrophy.” 

The mutual relations of this cave hfe form an interest- 
ing subject. In the first place, two of the beetles, the 
crickets, the centipede, the small crustaceans (food of the 
blind fish) are more or less herbivorous, They furnish 
food for the spiders, crawfish, Anophthalmus, and the 
fish, The vegetable food supporting them ts in the first 
place fungi ie sr in various small forms, grow in damp 
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places in the cave, and they can always be found attached 
to excrementitious matter diopped by the bats, rats, and 
other animals which extend their range to the outer air 
Fungi also grow on the dead bodies of the animals which 
die in the caves, and are found abundantly on fragments 
of wood and boards biought m by human agency The 
rais also have brought into fissures and cavities com- 
municating with the cave, seeds, nuts, and other vegetable 
matters, from time immemorial, which have furnished 
food for insects Thus rats and bats have, no doubt, 
had much to do with the continuance of land life ın the 
cave, and the mammals of the post-pliocene or earlier 
period, which first wandered and dwelt m its shades, were 
intioduceis of a permanent land life 

As to the small crustaceans, little food 1s necessary to 
support their small economy, but even that little might be 
thought to be wanting, as we observe the clearness and 
hmoptdity of the wate: ın which they dwell. Nevertheless 
the fact that some cave waters communicate with outside 
stieams 1s a sufficient indication of the presence of vege- 
table hfe and vegetable débris in variable quantities at 
different times Minute fesh water alge no doubt occur 
theie, the spores being brought in by eaternal communi- 
cation, while remains of larger forms, as confervæ, &c, 
would occur plentifully after floods Inthe Wyandotte Cave 
no such connection 1s known to exist Access by water 1s 
against the current of small streams which dischaige 
from it. Op this basis iests an animal hfe which 1s 
limited in extent, and must be subject to many vicissi- 
tudes Yet a fuller examination’will probably add to the 

umber of species, and of these, no doubt, a gicate: or less 
number of parasites on those aheady known The dis- 
covey of the little Lernzean shows that this strange fom 
of life has resisted all the vicissitudes to which its host 
has been subjected That it has outlived all the physio- 
logical struggles which a change of light and temperature 
must have produced, and that ıt still preys on the food of 
its host, as its ancestors did, there 1s no doubt The 
blindness of the fish has favoured it in the “ struggle for 
existence,” and enabled ıt to maintain a position nearer 
the commissariat, with less danger to itself than did its 
forefathers. E. D COPE 
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SCOTTISH COAL FIELDS 


THE “Journal of the Iron and Steel Institute” for 
August contains Prof Geikie’s paper ead at the 
1ecent meeting in Glasgow “ On the Geological Position 
and Features of the Coal and Ironstone-beaiing Strata of 
the West of Scotland.” The paperis meant chiefly for 
the benefit of those who are acquainted only with the 
British Carboniferous strata as seen in the English 
coal-fields, and to point out the geological position of the 
Scottish caiboniferous deposits as contrasted with those 
of England A geological map of Scotland shows 
that the Carboniferous formation ıs for the most part re- 
stricted to that broad belt of undulating low ground that 
extends from sea to sea, between the noithern highlands 
on the one hand, and the southern uplands on the other 
Throughout this area the strata are arranged ın a series 
of great basins with mtervening ridges, The chief 
basins, beginning ın the east, the basins of Fifeshire, 
and Midlothian being first, second, the Lanarkshire 
and Stirlingshire basin, third, the broken and inter- 
1upted basins of Ayrshire and the south, This system 
1s capable of being divided into four great series, which, 
beginning at the top, are as follows —(1) the Coal 
Measures, (2) the Mullstone Grit, (3) the Carboniferous 

Limestone (4) the Calciferous Sandstone series, 

From Prof Geikte’s review of the more characteristic 
features assumed by the Scottish Carboniferous system, 1t 
1s evident that the series which diverge most ftom those 
that are typical of the English area are the Calciferous 
Sandstones and the overlying Carboniferous Limestone 
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series. In England, the strata that underlie the Coal 
Measures and Millstone Grit are composed almost ex- 
clusively of beds which have been amassed upon a sea 
bottom In Scotland, on the other hand, we find the 
strata upon which the true Coal Measures and Millstone 
Grit repose giv.ng evidence of numerous interchanges of 
land, fresh or brackish water, and marine conditions , 
while at the same time we aie assured that during the 
accumulation of these underlying strata the eruption 
of melted matter hardly eve: ceased in central Scot- 
land, 
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NOTES 


TirosE interested 1n the early history of geolozy will be glad 
to learn that a work is announced as ready for publication, with 
the title, “A Book about William Smith an l the Someisetshue 
Coal Canal, being an Account of the Commencement of Strati- 
giaphical Geologv in England” The book 1s llustiated by a 
series of consecutive photographs of the districts along the north 
side of the Canal valley, and each photograph is accompanted 
by a geologically coloured key, which shows at a glance the 
outcrop of the various stiata This method 1s, as fai as we 
know, quite original, and serves to show clearly the data wita 
which Smith dealt in arriving at his discoveries 


THE Vice-Chancellor of the Univeisity of Cambridge, in 1¢- 
e gning his office, referred to the progiess made by the Untversity 
ın encouraging new bianches of study He commented upon 
tne extension of the influence of the Untversity over the studies 
in the kingdom, and the incieasing desire on the part of these 
engaged m the work of education to be brought more closely in 
contact with the University The yearly crease in the number 
of candidates for the Middle-class Examinations, and the inst:- 


' sution of an examination for the higher grade schools, evidenced 


the fact of the extending influence of the Univeisity, The Vices 
Chancellor referred to the munificence of the Chancellor, the 
Duke of Devonshire, ın providing a school for Exper:mental 
Physics, and congratulated the University upon the approachiag 
completion of the building of the Fitzwilliam Museum The 
acquisition of the Leckenby collection of fossils to the Wood - 
wardian Museum was a worthy proof of the liberalhty of the 
Colleges and members of the University, as well asa giaceful 
acknowledgement of the services of Prof Sedgwick The do- 
nations of Lord Walsmgham and Miss Walcott wee dike- 
wise valuable additions to the collections m the above-mentioned 
museum. Among other bequests and donations, the Vice-Chancel- 
lor particularly alluded to the bequests of Si John Herschel and 
the Rev R E Kenich, and especially to the generosity of the 
Earl of Portsmouth in presenting the MSS of Sir Isaac Newton 


THERE has been a marked increase during the piesent term 
in the Univesity of Cambiuidge in the number of students who 
take advantage of the privilege of being allowed ta reside out of 
then college Since the scheme was established in 1869, eighty 
students have been admitted, a considerable number of whom 
devote themselves to the study of natural science The Um- 
versity payments for nme terms’ residence, including the B A 
degree, do not greatly exceed 30/7, and even with books and añ- 
ditional instruction the amount need not be much ove: s07 Th» 
number of freshmen entered at the University this year ıs 
622, as compared with 572 last year, 


Dr. BROWN-SEQUARD, the eminent physiologist, has resigned ` 
the chair of Comparative and Experimental Pathology ın the 
Faculty of Medicine in Pans, which he has occupied for several 
years Itis understood that this is preliminary to establishing 
his permanent residence in Boston, U S A. - 


AT a meeting of the Council of the Royal College of 
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Surgeons, held on October 31, Mr John Bukeit, FRCS, 
Surgeon to Guy’s Hospital, was elected a member of the Court 
of Examiners, in room of Mr George Bush, F R S, who lately 
resigned the presidency of the college Mr Burkett, whois a 
member of several scientific societies at home and abroad, 1s 
also Examiner in Surgery at the University of London 


MR Josian Mason, of Birmingham, the founder of the Erd- 
ington Orphanage and the Birmingham Science College, now in 
process of formation, has received, through Mr Gladstone, an offer 
of knighthood from Her Majesty, in recognition of his muni 
cence 1n the causes of chaty and education. 


A CORRESPONDENT of the Times describes an interesting fete 
given on Sunday, Oct 27, by the Municipality of Florence on 
the occasion of the mauguration of the new Florentine Observa- 
tory, placed on a very striking eminence from which in former 
times Galileo made most of his discoveries Donati, the great 
star of the stars of Florence, and who was to have been the 
president and great attraction of the féte, was prevented from 
attending, as he had the day previously so hurt his leg by a fall 
that he was confined to his bed The Municipio of Florence, 
Peruzzi at their head, had provided a splendid buffet, or dezeúne? 
ù la four chette, for the whole of the guests invited, the music was 
excellent, and the view from the Observatory superb, 


We hear fiom Ceylon that there has been a deluge, which has 
done considerable damage , but the coffee districts are believed 
not to have suffered much At Colombo a bank near the Pettah, 
of native suburb, had to be cut through in order ‘to allow the 
wate accumulated in the lake and its neighbourhood to escape 
intothesea Mr S Green, of Colombo (a gentleman who takes 
gteat interest in science, and has sent home to England a great 
number of very interesting mmute imsects new to science, and 
who has a splendid telescope by Cooke, the best ın Ceylon), says 
in a piivate letter —‘* We have had heavy rains here, which 
have mundated a great portion of the Western Province A 
great many native houses have been destroyed, and one or two 
lives lost Many natives took refuge in the cocoa-nut trees around 
therr dwellings , but some were found already occupied by snakes 
that had climbed the trees to escape the flood They were very 
fierce, and maintained their position A friend of mine going 
ove: the paddy-fields in a boat, saw several dead snakes floating 
on the water, and others swimming about ” 

THE British Medical Forrnal mforms us that among othe: 
improvements about to be carried out at the Medical School of 
the Charing Cross Hospital, a Demonstrator of Anatomy 1s 
shortly to be appointed, with the annual salary of 150/ Pre- 
erence will be given to gentlemen possessing a knowledge of 
Comparative Anatomy, as ıt 1s desired to associate a lectureship 
on this subject with the office of demonstrator 


THE following lecture arrangements are announced at the 
Royal Institution for the coming season —Sıx Lectureson An 
and Gas, by Prof Odling, FRS , Twelve Lectures on the 
Three Lectures on Oxidation, by Dr Debus, F RS , Four 
Lectures on the Ariificial Formation of Organic Substances, by 
Dr H E. Armstrong, Four Lectures on the Chemistry of Coal 
and its Products, by Prof A Vernon Harcourt, F.R.S , Six 
Lectures on the Comparative Political Institutions, of Different 
Nations, by Edward A Freeman, DC L , Thee Lectures on 
the Philosophy of the Pure Sciences, by Piof W K Chifford, 
Three Lectues on Darwin’s Philosophy of Language, by Prof 
Max Muller, LLD The Frnday Evening Meetings will com- 
mence on January 17 Fiiday Evemng Discourses will probably 
be given by Wm Spottiswoode, F RS, the Rev Prof T, R 
Buks, Edward Dannreuther, Esq, Robeit Sabie, Sir H 
Rawhnson, F R S , Prof Clerk Maxwell, E.R S , James Dewar, 
E J Reed, C.B,J Emerson-Reynolds, Prof W. K Cliffoid 
Prof Tyndall, F RS, Lord Lmdsay, Prof Odling, F.R.S 
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and others After Easter —Three Lectures on the Limits of 
the Historic Method, by John Morley , Foui Lectures on the 
Evidence for the History of Rome from Existing Architectural 
Remains, byf H Parker, C B , Six Lectures by Prof. Tyndall, 
FRS ; Four Lectures by Piof Oding,F RS , Three Lec- 
tures on the Development of Music in connection with the 
Drama, by Edward Dannreuther In January the New Labo- 
ratoues for research will be open for the mspection of the 
Members of the Institution. 


Taer followmg lectures are arranged to be delivered during the 
ensuing season at the London Institution, Finsbury Circus — 
Educational Lectures, first course commencing Tuesday, Nov 12, 
a lecture on the Nutrition of the Body, by Prof Rutherford , 
second course commencing Jan 27, 1873, eight lectures on Phy- 
sical Geography, by Prof Duncan, F RS , third course com- 
mencmg Monday, April 7, sıx lectures on Elementary Botany, 
by Piof Bentley , two lectures on Fungoid Orgamsms ın their 
relation to Mankind, by Prof Thiselton Dyer, Mondays, March 
24 and 31 Evenmg Lectures Cavern Researches, by W 
Pengelly, F RS , Kent’s Cavern, Torquay, Nov 6, and The 
Cave Men of Mentone, Nov 13, on Spontaneous Movements in 
Plants, by Alfred W Bennett, Nov 27, on the Paraffin In- 
dustry, by F Field, FRS, Dec 14, on Ancient Science, 
byG J Rodwell, Jan 15, 1873, on Fiesco and Siliceous Paint- 
ings, by Prof Barff, Feb 5 and 12, on the Result of recent 
Meteorological Inquiry, by Robt H Scott, F RS, Feb 26 On 
Dec 11, 1872, Mr Austen will read a paper, to be followed by 
discussion, on Peat as a Substitute for Coal Prof H E Arm- 
strong will deliver a holiday course of four lectures, adapted to 
a juvenile auditory, on Au, Earth, Fire, and Water, commencing 
Dec 30th 


Mr J JENNER WEIR, F LS, delivered a lecture last even- 
mg at the Crystal Palace, on the Aquarium and its Contents 
The West Kent Microscopical Society exhibited then instruments 
on the occasion. 


THE following lectures will be delivered before the Bolton 
Literary and Scientific Society (Subject not fixed) —-J Glaisher, 
FRS, Noy r9 On Coal and Coal Plants, by Prof W 
C. Williamson, FERS, Dec ro Where are the Bones of 
the Men who made the Flint Implements? by Wm Pengelly, 
ERS The Gulf Stream; what ıt does, and what it does not, 
byDr'Wm B Capenter, F RS , Feb (day not fixed) An ele- 
mentary course of six lectures on astionomy has been delivered 
by the Rev J Freeston , to be followed by one of eight lectures 
on geology and physical geography, by J Collins 


THE birth of a hippopotamus ıs agai announced to have tahen 
place at the Zoological Gardens, Regent’s Park, on Tuesday 
last, ý 


A MDLLE, JAacoss 1s mentioned ın the Dutch papers as having 
successfully passed her examimation in physics and mathematics 
at the University of Groningen This lady will be the fist 
female medical student ın the Netherlands, 


Dr DRUITT, well known as an author of standard surgical 
works, as a leading labourer m the cause of sanitary progress, 
and as the Editor of the Medical Times and Gazette, 1s compelled 
by ill health to retire for two years to a moire genial climate 
At a meeting attended by many of the Jeading membeis of the 
profession on October 31, 1t was resolved to mitate a subscrip- 
tion with a view to the public 1ecognition of his eminent services 


THE Persian Government, the School Board Ch: oncle tells us, 
has engaged, through its representative at Pais, forty tutors fo 
a Lyceum to be established ın Persia on the ‘‘ model system ” of 
France 
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THE meeting of Abbe Moigno’s Sale du Progies of October 
25 was so crowded that great numbers could not obtain admis- 
son He commenced on Monday last a series of scientific 
sot és, which he hopes may prove permanent 


Pror C, A, WHITE informs us that the report of his paper on 
the Geology of Iowa, read before the American Association for 
the Advancement of Science which we”took from the New York 
Tribune, was mcorrect mm several particulars. There is no 
quartzite ın the north-eastern part of the State, the Sioux 
quartzite occurring ın the north-western corner , and the stoneless 
area, of drift should have been stated at 13,000 to 14,000, instead 
of 20,000 square miles. 


On the mght of July 8 last, the object glass of the Equatoria 
of the Alleghany Observatory was stolen, as also a few eye- 
pieces belonging to the Transit It 1s thought that the object of 
the thief is to try to extort a laige reward for its return, but Mr 
Langley, the director of the Observatory, has resolved not to 
offer a reward, nor guarantee immunity from punishment to the 
culprit This he deems a duty to others who may have the 
charge of similar instruments, 


THE fifty-sixth session of the members of the Institution of 
Civil Engineers will be commenced on Tuesday, November 12, 
and will be continued thereafter on each succeeding Tuesday, 
with the exception of a short mterval at Christmas, till the end 
of May During the recess, the premises occupled by the Insti- 
tution in Great George Street, Westminster—which were rebuilt 
and greatly enlarged in 1868 —have been elaborately decorated 
especially the theatie, and additions have been made to the 
library. The members have been specially urged to contribute, 
for reading and discussion at the evening meetings, well-authen- 
ticated accounts descriptive of executed works m foreign coun- 
tries, in which it is thought Buitish engineeiing literature 1s at 
present somewhat deficient Waith regard to candidates seeking 
admission into the Institution, the membeis of all classes have 
been 1eminded that personal knowledge of the carcer and antece- 
dents of every candidate 1s requisite, and only such should be 
recommended foi election as aie believed to be in every way 
worthy of the distinction, and willing and able to advance the 
interests of the society. 


AMONG Messrs. Longmans’ announcements for the present 
season are the following —Llectrnicity and Magnetism, by 
Fleeming Jenkins, F RSS L and E Professor of Engineering 
in the University of Edinburgh, small 8vo , Geometiic Turning, 
comprising a Description of the New Geometric Chuck con- 
structed by Mr Plant, with Duections for its Use, and a Senes 
of Patterns cut by it, by H S Savory, 1 vol 8vo, with nu- 
merous ulustrations , Notes on the River Basis of the British 
Isles, by Robet A Willams, 16mo , Physical Geography for 
Begmners, by Wiliam Hughes, 18mo , Catechism of Zoology, 
by the Rev J F, Blake, M A., fcap 8vo , Popular Lectures 
on Scientific Subjects, by Prof Helmholtz, translated by E 
Atkinson, r vol 8vo , Introduction to Experimental Physics, by 
Prof Adolf F Weinhold, translated ind edited by Benjamin 
Loewy, FRAS, witha Preface by G C Fosta, FRS,1 
vol 8vo , Handbook of {Tardy Trees, Shrubs, and Jlerbaceous 
Plants, based on the French woik of Messrs Decaisne and 
Naudin, and including the o1gimal woodcuts by Riocreux and 
Leblanc,‘ by W B Hemsley, I vol 8vo , A General System 
of Descriptive and Analytical Botany, translated from the French 
of E Le Maout, MD, and J Decmsne, by Mrs Tooker, 
edited and arranged according to the Engish botanical system, 
by J D Hooker, M D, with 5,500 woodcuts, from designs by 
L. Stenherl and A Ruocreux, 1 vol medium 8vo 


THe tenth part of the illustrated quarto publication upon the 
butterflies of North America, by Mr Wilham H. Edwards, has 
just made its appearance. This should have completed the first 
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volume, but as better specimens have been obtained of several 
species heretofore figured, it 13 Mr Edwards’s mtention to 
furmsh these ın a new supplemental number, with title-page 
and mdices Tms work, in addition to the numerous coloured 
figures and the elaborate descriptions of various species and the 
varieties, contains a synoptic list of North American butterflies, 
embracing 509 species, of which, previous to 1852, only 137 
were known as belonging to North Ametica Sixty-one species 
were added between 1852 and 1860, and 311 since the latter 
year. There ıs every reason to believe that, with a thorough 
exploration of other regions of North America, many more will 
be found and added to this number 


TuE formation ın Manchester of a Society for Promoting 
Scientific Industry 1s advocated by Mr Frank Spence, of the 
Pendleton Iron Works He says, m a letter to the Afauchester 
Guardian, that the proposed society ‘‘ will deal only with 
science In its practical applicatrons—in the selection and perfec- 
tion of all the instruments of production, not excluding the most 
impoitant, and, just now, to many a manufacturer, most em- 
barrassing of them all, the worker” He refers, as a precedent, 
to the Société Industuelle de Mulhouse, organised, m 1825, for 
‘*the advancement and propagation of dustry, by the assem- 
blage ım a central situation of a great number of the elements of 
instruction, by the communication of discoveries and of remak- 
able facts, as well as by the imutiation of o1iginal mvestigations, 
and by all the means which shall suggest themselves to the 
members ın order to insure its prosperity and the happy results 
to which it may give rise” This is an attempt at a movement 
in the right direction 


Pror, MARSH, having completed the determination of the 
new species of fossil mammals and birds obtained during the 
Yale College expeditions of the summers of 1870 and 1871, has 
bezun upon the reptiles, and has described five new species of a 
new genus, which he calls 7iznosaurus These were lage 
carnivorous lizards, resembling the Vaz anzde, or monitors, but 
differing m certain features pomted out by the professor They 
are all from the tertiary bedsof Wyommg Other species belong 
to two new genera, Oveosaurus and Trxosausus, together with a 
new species of a genus, Glytosaus us, previously mdicated 


Dr ILOOKLR states that the rainfall for October amounted, at 
the Royal Gardens, Kew, to 6 461nches Of this no less than 
3 09 mches was recorded im thejlast seven days of the month 
The rainfall for October registered at the Royal Botanic Gardens, 
Regent’s Park, seven mules distant from Kew, was 5 25 inches 


fis Mondes describes a curious experiment of M R P, 
Lafond ‘Take a chameleon top, and place on the centre one of 
the prismatic discs which can be bought with the article, and 
instead of producmg the singular optical Wlusions usually ob- 
tained from these discs by means of the fingers (m the same way 
as the “checked action” of Wheatstone is produced), lumine the 
table with a large Geissler tube The result 1s deseribed as 
charming , the most varied combinations of colours and designs 
succeed each other, without any necessity for touching the discs 
and consequently destroying ‚the movement of the top Moie- 
ovei—and this makes the plaything a veritable scientific mstru- 
ment—we have here a beautiful demonstration that the light of 
the Geissler tubes 1s intermittent. 


Harper's Weekly announces the early publication of an m 
portant work on American Natural History—the investigation of 
the Cetaceans of the western coast of North Ameuca, by Capt 
C M Scammon of the United States Revenue Manne This 
gentleman has for many years been directing his attention to the 
subject, and has collected a large amount of maternal in reference 
to the various species of whales and porpoises of the western 
— together with their zoological pecularıties and therr 

abits, 
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CATALOGUE OF BRIGHT LINES INTHE SPEC- 
TRUM OF THE SOLAR ATMOSPHERE * 


Wit HOUT waiting to complete my entire report of the spec- 

troscopic work at Sherman, I send for immediate publica- 
tion, should you think proper, a list of the bright lines observed 
in the spectrum of the chromosphere dumnng the past summer 

The great altitude of the station (nearly 8,300 ft), and the 
consequent atmospheric conditions, were attended with even 
greater advantages for my special work than had been really ex- 
pected, although I was never quite able to realise my Hope of 
seeing all the Fraunhofer lines reversed , unless once or twice 
for a moment, during some unusual disturbances of the solar sur- 
face Everything I saw, however, confirmed my belief that the 
origin of the dark lines 1s at the base of the chiomosphere, and 
that the ability to see them all 1eversed at any moment depends 
merely upon instrumental power and atmospheric conditions, 

In this view, a catalogue of the bright lines actually observed 
is of course less important than ıt would be otherwise , still it 1s 
not without interest and scientific value, since the lines seen are 
naturally those which are really most conspicuous mm the chro- 
mosphere spectrum, and this conspicuousness stands in important, 
but by no means obvious or even entirely simple, relations to 
the intensity of the corresponding dark lines, when such exist 
There can be no doubt that a careful study of these bright hnes 
and their behaviour would yield much valuable information as to 
the constitution and habitudes of the solar atmosphere 

In the catalogue, the first column contams simply a reference 
number a } refers to a note at the end of the catalogue. 

The numbers in the second column refer to my ‘* Prelimmary 
Catalogue,” contaming 103 lines, which was published a year 
ago in the American Jou nal of Science In this column a + 
indicates that some other observer has anticipated me m the 
determmation and publication of the hne As I have depended 
for my information almost solely upon the Comptes Rendus 
and the Proceedings of the Royal Society (which give the ob- 
servations of Lockyer, Janssen, Rayet, and Secchi}, it 1s quite 
possible that some other lines ought to be marked in the same 
manner 

The thud column, headed K, gives the position of the lines on 
Kirchhoff’s scale, the numbers above G being derived from Thalen’s 
continuation of Kirchhoff’s maps In this column an asterisk de- 
notes that the map shows no corresponding dark line, a ? that the 
exact position, not the existence, of the lime 1s for some reason 
slightly uncertain 

The fourth column, headed A, gives the wave-length’of the line 
in ten millionths of a millimetre according to Angstrom’s atlas 
The numbers m this and the preceding column were; taken, 
not from the maps themselves, which present shght maccuractes 
on account of the shrinking and swelling of the paper during 
the operation of printing, but from the numerical catalogues of 
Kirchhof and Angstrom which accompany their respective 
atlases. In the preliminary catalogue the numbers were derived 
fiom the maps, hence some slight discrepancies in the tenths 
of division 

The fifth column, marked F, contains a rough estimate of the 
percentage of fiequency with which the hnes were seen durng 
the six weeks of observation , and the sixth column, B, a similar 
estimate of their maximum brightness compared with that of the 
hydrogen hne C 

The variations of brilhance, however, when the chromosphere 
was much disturbed, were so considerable and so sudden, that no 
very great weight can be assigned to the numbers given Nor 1s 
it to be inferred that lines which have in the table the same index 
of brightness were always equally bright On some occasions one 
set of lines would be particularly conspicuous, on others, another 

With two or three exceptions, indicated in the notes, no lines 
have been catalogued which were not seen on at least two dit- 
ferent days In tne few cases where lines observed only on one 
occi.ion have been admitted to the hst, the observations were 
at the time carefully verified by my assistant, Prof. Emerson, 
so as to place their correctness beyond a doubt Many other 
Imes were “ glimpsed” at one time and another, but not seen 
steadily enough or long enough to admit of satisfactory deter- 
mination 

The last column of the catalogue contains the symbols of the 
chemical elements corresponding to the respective lines, The 


* Letter to the Superintendent of the U S Coast Survey, containing a 
Catalogue of Bright Lines m the Spectrum of the Solar Atmosphere, observed 
at Sherman, Wyoming Territory, U S A., dunng July and August, 1872, 
by Prof C A. Young, of Dartmouth College Reprinted from advance 
sheets of the American Yournal of Science and Art 


materials at my disposal are the maps of Karchhoffand Angstrom, 
Thalen’s map of the portion of the solar spectium above G, and 
“ Watts’s Index of Spectra’ Sincejthe positions of the Imes in 
the latter work are given only to the nearest umt of ‘‘ Ang- 
strom’s scale,” I have marked the comcidences indicated by it 
with a (w), considering them less certain than those shown by the 
maps 

In addition to the elements before demonstrated to exist in the 
chromosphere, the following seem to be pretty positively indi- 
cated—sulphur, cerium, and strontium, and the following with 
a somewhat less degree of probability, zinc, erbium, and yttrium, 
lanthanum and didymimm There are some coincidences also 
with the spectra of oxygen, nitrogen, and bromme, but not enough, 
considering the total number of lines 1n the spectra of these ele- 
ments, or of a character to warrant any conclusion One lne 
pomts to the presence of iridium or ruthenium, and only three 
lines are known ın the whole spectrum of these metals. The 
reversal of the H’s deserves also especial notice 

No one, of course, can fail to be struck with the number of 
cases in which lines have associated with them the symbols of 
two or more elements. The coimcidences are too many and too 
close to be all the result of accident, as for mstance in the case 
of iron and calcium, or iron and titanium 

Two explanations suggest themselves, The first, which seems 
rather the most probable, is that the metals operated upon by 
the observer who mapped their spectra, were not absolutely 
pure—either the tron contained traces of calcium and titanium, 
or vice versd If this supposition 1s excluded, then we seem to 
be driven to the conclusion that there is some such similarity 
between the molecules of the different metals as renders them 
susceptible of certain synchronous periods of vibrations—a re- 
semblance, as regards the manner in which the moleculgs are 
budt up out of the constituent atoms, sufficient to establish 
between them an important physical (and probably chemical) 
relationship I have prefixed to the catalogue a table showing 
the number of lines of each substance, or combination of sub- 
stances, observed in the chromosphere spectrum, omitting, how- 
ever, oxygen, and nitrogen, and bromine, since with one excep- 
tion (line 230), neither of them ever stands alone, or accounts 
for any lines not otherwise explamed 

The instruments and methods of observation were the same as 
those employed ın the construction of the Preliminary Catalogue 
Telescope, 9 4, mehes apeiture—spectroscope automatic, with 
dispersive force of 12 pmsms, 

The approximate geographical position of Sherman is long 
Ih 53 2m west of Washmgton,'lat 41° 07’, altitude above sea- 
level 8,280 feet , mean height of barometer about 22 1 inches 


Table showing the number of corwicidences between the bright lines 
observed in the spectrum of the chromosphere, and those of the 
spect a of the chenucal elements, 
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The numbers in the last column denote the whole number of 
times that the symbol of each element appears ın the catalogue, 
either smgly or combined with others ee 






























































Catalogue of Bright Lines ut the Specti ume of the Chromospheie , No ) PC 
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53 | 1189 3 5637 3 Il r I3I 
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74 | 20 : 1372‘! 5424. 5 | 25 | 6 | Ba, Ti, S(,) 152t 





mii ere iaht 


== Ç İO e E ee A O AAAA A A N A O Aa AAAA AAA aaa a 


oe D 
e 
„Ja 
oO 
to 
to 4) 


| = 


| 
| 


Lisal 
On mw OOO HE NON D D N A par 


i) 


HWW O mn OAU Cun w at 


| 


put 
ror NO WHY O mnn O BA OOO eb Re 


fet dd rt 
mdi oO OO 


H ee oe Oe oe eee et ee | 


wr 


= 
> 
4 


Mn(,,) 





meee nanen R NNA aeons 
3 
wa 
- 


Fe, 
| Fe, Co, Ce, 


(Fe, Mn, O(,) 
Ti, Zn(,)’ 


Fe, 
Fe, 


im 


r 
MOF RF OHA NHN HHP EN SWD OF ROOD HD HOO mM DD DD 


mt pa 

O 
AF 

ti 

r 

— 

ž 

_ 


r 
Fe, Mn, 
Fe, Z(,.) Br(,) 
Fe, 

Fe, 


—_— m 


mianinaaaaaaumun mar MAAA INI eiii Ae atti miii 
p 
we 





kai 
MOR RN NH OM NWAAODN Moi Dm PULU wU COON Nee De ROO 





x 
& 
EX: 
Q 
Bb 





Cam B Se DE oe oe SE E aa BE a. 


ae, 


n IO 
Nov. 7, 1872] NATURE 





wire? K l 4 rig] : = 















































E 
: TERE E, ea 
i le. bites or ae thee ee a | F 
PA S me i 1 
i | 2665°9 44175 | 3) TI , 

z l 17152 1 51232 I | Fe, roe 85 2670 0 44147 Ij I | Fe, Mn, Of.) 
153 1 I oie 9 f KIZI oO : I I Fe, 3 | 2680 ra) 4407 7 I It Fe, a, 
154 À io ' ZIIOQ Í r | I Ti 233 2686 8 4404 2 I | I ' Fe, 
mh ae | 51149 «Ty I Ni, 234 | ' 26960 | 43985 | r| r!T Ce, Ol) 
ad 1734. | 5108 8 lay 2 Tik) 233 | i 2698 2 4396 5 | a 
nf | ee | 51070 I I Fe, 23 gad 27025 4304. Is, 3 , 

13 | l 7204 | 5098 I I ! I Fe, 237 7 2715 2 4388 5 l I I Fe, 
159 | Ta Rg 5096 5 I I Fe, Shw) 238 ' g8 | 27185 4384 7 | 8 2 Ca, Ce, 
160 . bs o* | 50870 21 1| Ky) 239 2720 2 4383 5 I I i 
= reyI 5 | 50835 a Zn(,,) se 89 | 2721 6 | 4382 | I I | ke, Cr, 
a 17785 Í 30779 I] 21 Bie 4 2725 8 43804 | I 1 | 
ie aie ame ae eee | 27280 | 43791 | r'| Ca, 
a 18334 | Sour2 21 2| Fe, Cay | 243 | o | 27337 | 43755 | § 3! re 
165 ! 18343 | 5040 I 2 | Zi Fe, oat i 5 | 2736 9 4374 2 fa] 3 } i) 
TEI. E. 80 | a8) | m | Ber |r il A 
" 023 5 3| T4 y | | 351 3 ’ 
+ s6t | ae 3 seine 30 E5] Ei 43 oat | ee Pe 1 [100 1 65 a, 
Ik O 30 , IO, % 298 2 10 2 y 
E a Eor a Ny Mateus | alosa | 43351 | 2j I| Ta 
171 | a aaa | 49867 we | Fe, 250 | | 2803 4 4324.0 r2 | 
13 | 581] 19895 | 49334 130! 8] Bay a PT AR, ae me en T 
173 5 i | net 2 4923 I 40 } I2 'Fe, S(,) Zn(,,) a99 l j 2843 o 4313 5 L | I h 
174 | 99 2 9213 130 8 Sty) 733 | | G28s42 4307 2 3, 2 | Ca, Fe, 
me | Se | earl sl oe ele | e aks 
176 | {12 ay 2 Zn, 25 l 208 0 I I ‘a, le, 
| opl 0160 | agia p38) 6 Ba tar et Sr! oy | Mots | fates | 1} 1 foxes cee 
17 í 3 * g roO | 4 e, of g 27 6 2 I r, \a, 
63h + 205257" | 48829 | 258! 98 29285 | 4274 O 
179 > 1 Q I 600 2, I e, 
206 | 48694 | 5, 29612 | 42 é 
ra e ! F, 20800 | aes 100 o a Nw.) whe pe | meat ee | ! : | a 
S i 4 NEAN i O 2 ~ 
182 , ! sates 48951 | 3 2, Ca, OW) = ' soars 42330 , 15° 5 | o a 
ey fo ag> | 48263 |, TL 23 rot p gogoo | 42283 | 3:31 Ce $p 
d4 | 2121 2 | 4822 8 | Io 2! J Yo ) er 102 3061 g | 4215 3 i 40 7 i a, or, 
138 ee A ee aN 268 | | 3185 5 o TE 
j- a Vat 2." , w 2 Sro ' I ’ 
ff | ae | 4730 8 | ee a Ce Or ) a | 103 | h ee | o 2 100 50 a 
: SETAT 412 2f 2 ry M iy | 0770 | 25 -ã; 
a E 4063) 3 orl Fe Ty se | a a ee i 3, 2 Fe, 
190 alee | 663 | 2,1 > | O? 2; 1 
3143 | 46633 37033 | 3990? | 2i : 
Z 23330 | 46500 | 2l x NO a | 37695 | 3970? | 2'1 oe 
ae 65 ; 2368 4 4629 0 i I5 l 8 Ti, N (y 2725 : #43778 5 t 3967 9 i 75 ! i = ca 
aa 23595" , 46282 | oe : | f 273% | 11,38825 | 39328 | 50 , Fe, Ca, 
195 23697 | 46203 | oe ae L n 2, a eee 
196 | ae | n l 2 | 2 | Notes 
197 832 :15' 6 bserved by Respigh1 
241¢ 45032 | d to this line, first obs y 
| 66 2139: | 45760 k i A T A ye oder a onan when he Prr R ee 
67 24355 | 45774 og, ' blished), rests upon two series of micrometric meas 
200 $ Ioi 3 was pu ’ dark lines-—the probable 
2443 9 45048 , to four neighbouring dark | 
ss 69 24i 6 45032: 10 > | aie E th of ee of Kirchhoff’s scale 
S 2452 1 45595 | 81 2 a No 6in P C Position there given, 743? 1 
203 2454 I 45581 | 8| r Fe. 11 7 4 17 Nos 8andgofPC ` Postion given as 816 8 anc 
soe 70 24579 45553 10 51] ia ; 6 b a mistake in identifying lines upon the map 
208 a | oIa a ya a] Ti S( ) a Ihave never myself seen this line reversed Prof Emerson, 
207 | | 2463 4 455S | i | 8 | Ti, À kan saw it several times It = first reported by Rev 
676 45409 © i ` v : 7 lm 7 
e 72 ay 8 4539 2 A ! | mts 3 . ERO oe ee ae fa line has been a at 
3 | 86 6 45355 | 2 Fe f micrometric comparisons with neigh- 
cece a. a 4 4533 21 5 | 5 4 i 2 mined by ae cee pea exactly with that of Huggins 
l | | aqgog | 4gg2t ere ae a roneously given m PC, as 1363 I, which line does not 
ae 76 2507 2 | 45244 ae | Ti f S( } Ube ce at least was nevei seen reversed at Sl.erman i 
n 7 2505 6 45220 A : | dii ae The principal lme in the spectrum of Be eae or 
l 3 45140 | the spectrum of iron 1s rather feeble, 
215 ' a z130 | i! corresponding line in Bourne line o mon (1465. 
216 ' 25184 4313 i | on several occasions when the neighbouring Ped toca: 
2 aO: 5.2 disturbed, this has wholly faile l j 
218 78 | 2537 1 i 45003 | 15 | z M on te : lence have make the Fe witha? Watts indi- 
219 79 2552 4 Bice 4 i 1 3 | Fe, Mn, oe a stiong line of Oxygen at 5315 a but verified by Prof 
ei Sr | nee ee i Bae. ro 152 and 156 Observed only on one day, 
221 roy 5 I2 lroo | 25! È, Emerson an 
ee | eee eee ee T O) Ue Caer I we oo, Th P eee 
223 i ae 6 2 re Ti Eh her of the dark lincs a 

2 ; 2620 8 4449 5 j ; to coincide with nert 

225 84 | oa | RE a i : i , pan pa ee. between them, a little nearer to 2051 
2633 9 443 i ! her a band than a hne 

7 i 2639 6 4433 5 ae ae ‘the Ponoi of this line, which, however, like 189, a 

228 E eee | : | : | Ca, rie a band, was determmed by two senes of careful mer 
653 2 44250 ; 

a6 xt 9 : 44180 ' 2 1 ! OW), metrical measurements 


~_- 





y 


20 





It was first discovered ın 1869 by Rayet, and has since been. 
named “f” by Lorenzoni, who, ignorant of the previous work 
of several other observers, has claimed its discovery 

272 and 273. These lines were both reversed (by a narrow 
bright stripe running down the centre of the broad hazy band) 


, as constantly, whenever the seeing was good, as Æ or C itself, 


The observation was difficult, however, and required the most 
scrupulous exclusion of foreign light, and a careful adjustment of 
the slit in the plane of the solar mage formed by these particular 
rays 

They were also found to be regularly reversed upon the body 
of the sun itself, ın the penumbra and immediate neghbourhood 
of every unportant spot. 


— 








SOCIETIES AND ACADEMIES 
CAMBRIDGE 


Philosophical Society, Oct 18 —-The following were elected 
officers of the Society —President : Prof Humphry. Vice- 
Presidents Prof. Cayley, Prof, Adams, Prof Liveing Trea- 
surer’ Dr Campion Secretanes, Messrs Bonney, J W., Clark, 
and Trotter New Members of Council Prof. Babington, Prof 
Stokes, Mr. Hort, Dr M. Foster. The followmg communica - 
tions were made to the Society -—“ On the form suggested by 
M Thiesca, and adopted by the Commission Internationale du 
systeme metrique, for the Métres Internationaux,” by Prof 
Milla, F R.S. ‘* A Method for Drawing m Perspective ,” and 
“ A Method for Levellmg” (communicated), by Mr J C W Elks 
The nature of these papers does not admit ofa bnef abstract. 


PARIS 


Academy of Sciences, October 21r —M Faye, president 
In opening the meeting the President announced the death on 
that morning of M Babinet, Member of the Academy, Physical 
Section —M Yvon Villarceau then read a note relative to a 
letter from M Magnac on the use of chronometers at sea which 
he presented to the Academy The note and letter related to 
the compensation and rating of chronometers, and m conclusion 
diew attention to the great and continuous care which ought to 
be devoted to this subject by the Transit of Venus Expedition of 
1874 —M Pasteur then read an answer to M Fremy’s two notes 
read at the meeting of the 7th October. M Pasteur’s observa- 
tions were m support of his theory of the wine ferment 
coming from the husk of the grape He concluded 
lis observation as follows —“I declare both the theory 
of the transformation of albumimous matters into ferment 
cells by contact with atmospheric oxygen, and that of hemeor- 
ganism, or the generation of ferment cells from fruit cells, to be 
erroneous ’-—-Next came a vigorous reply from M Chevreul to 
certain “allegations contamed in a report, by M. A Gruyer, on 
the International Exhibition of London, 1871 ” At the conclu- 
sion of the reply MM E, Bequerel and Milne-Edwards made 
some remarks on the subject, when the matter dropped 
—A note from M R Clausis, on the mechanical equa- 
ton from which the ‘viriel’ theorem results was then 
read, and was followed by a note from M A. de 
Caligny on the theory of the several systems of navigation 
locks, a long paper relating to various kinds of locks, sluices, 
floodgates, &c ——-This was followed by the contimuation of M 
P A. Favre and C A Valson’s paper on crystalline dissoci« 
ation The authors find that potassium and ammonium alum 
are partially dissociated when rendered anhydrous, and that 
chromium-potassium alum, when rendered anhydrous and then 
washed, loses potassic sulphate. ‘They also attribute the change 
from violet to green of solutions of chrome alum, when heated, 
to this cause, and state that there 1s nothing to prove that this 
is not the case with all alums —M C Sedillot then presented a 
note on the phenomena of fermentation and their connection 
with pathological physiology. The note related to certam re- 
cent studies on zymology by M F. Monoyer.—M Thesca then 
asked the Academy to open a sealed packet deposited by him 
with ıt on September 9, 1870, and which contamed the particu- 
lars of the secret place where he and General Morin had de- 
posited the standard metre and kilogramme dunng the events of 
that tıme He wished the Academy to open the depositary, and 
to place the standards in the hands of the Government —M Ed. 
Bureau then read a note on the value of characteristics deduced 
from the structure of the stem for the classification of the Bigno- 
niacee —Yhe concluding portion of M Max Marie’s paper on 
the extension of the method of Cauchy to the study of double m- 
tegrals, &c., followed. —A note from Ed Jannettaz on the coloured 
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rings produced in gypsum by pressure, and their connection with 
the ellipsoid of the1mal conduction and with cleavage, was referred 
to the physical section, and M C Dareste’s studies on the osteo- 
logical types of osseous fishes was sent to the section of zoology 
The commission for the Montyon prize for medicine and surgery 
received a memoir on the three ‘‘psoric acariens” of the Horse by 
M P J Mégnin —A communication from MM Chevallier on 
the manufacture of amorphous phosphorous matches was sent to 
the commission on the unhealthy arts —-A suggestion for the useof 
thetension of liquid ammonia as a source of motive power in aerial 
navigation by M Pollard was submitted to the commission on 
aerostation , and the PAy/oxera commission received a note rela- 
tive toa remedy for that pest from M Chatelain-—M Yvon Vil- 
larceau then communicated a letter on the elements and co-ord1- 
nates of the planet No, 123 from M Stephan, and also an extract 
from aletter from M de Magnac onthe determination of longitude 
by chronometers.—M. Chasles presented a note from M H G 
Zeuthen on quartic equations, of which one part is reduced to a 
direct double.—A letter from M P, Volpicelli on the probable 
nature of the Saturnian rings, and ona meteor observed at Romeon 
the 31st of August, was then read —M, Th du Moncel read a 
note on the accidental currents which arise in telegraphic wires, 
one end of which remains isolated ın the air, after which M 
Pasteur presented a note, by M Feltz, on the action of crystal- 
lisable sugar on Barreswil’s cupro-tartaric reagent The author’s 
experiments tend to show that cane sugar acts on the reagent in 
the presence of an excess of alkali, hence he distrusts all deter- 
minations made where both sugars are present. This paper was 
followed by a note from MM Béchamp and Estor on the role 
of the microzymes during embryonic development —M Tarry 
then read a note on the aurora and magnetic storm of the 14th 
and 15th October —M E Fourmé demanded the opening 
of a sealed packet relating to cerebral physiology deposited by 
him on the 22nd of July, 1872, and after a note from M G 
Bandiera on a means of separating essence of citron from turpen- 
tine had been submitted to M Dumas, the session adjourned 








BOOKS RECEIVED. 


EnGLISH —The Expressions of the Emotions m Man and Animals C 
Darwin (Murray) —The Causation of Sleep James Capper, M D (Thin, 
‘Edinboro’) —Underground Treasures , how and where to find them James 
Orton (Worthington and 


Forrer -~(Through Wilhams and Norgate }—Ueber die Auflosung der 
Arten durch natiirliche Zuchtwahl —Ueber die Bedeutung der Entwichelung 
in der Naturgeschichte Dr A. Braun —Sachs-reglster zu dem Reper- 
tonum J Schotte 
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T IUISDAY, NOVEMBER 7 


Linnean Soctery, at 8—On the “Piopio” of New Zealand (Ker opia 
crassirostris Gmel) T H Potts —On the buds developed on leaves of 
Maiaxis George Dickie, M D 


SUNDAY, NOVEMBER ro 


Bs LECTURE Society, at 4-—-On A Bar of Iron John Hopkinson, 
c 


TUESDAY, NOVEMBER 12 


LONDON Institution, at 4 —On Nutrition Prof Rutherford (Educa 
tional course ) 


THURSDAY, NOVEMBER 14 


LONDON MATHEMATICAL SOCIETY, at 8 —Remarks on some Recent Gene 
rahsa.ions of Algebra the President —Sur les Fonctions Circulaires M 
Hermie —Investigation of the Disturbance produced by a Spherical Ob- 
stacle on the Waves of Sound Hon J W Strutt —On the Mechanica! 
Description of a Cubic Curve Prof Cayley —A Senes of Models of 
Cubic Surfaces to Illustrate their Different Forms Prof Henneci 
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EXPLORATION OF THE SOUTH POLAR 
REGIONS 
ifs the various explorations which the last few years 
have seen, it must be admitted that the South Pole 
has heen neglected, and its rival, the North Pole, has had 
it all its own way. It 1s not to be wondered at, therefore, 
that Dr Neumayer, with whom the Exploration of the 
South Polar regions has been a cherished project from 
his youth, and who for many years has hved in the hope of 
some day having the privilege granted him of taking part 
In an expedition on board a German ship that might have 
the honour of penetrating the South-Polar circle, and 
clearing up the mystery that hes beyond, will allow 
this state of things to continue without protest Since 
this hope has been time after time frustrated, and 
because he fears that now it may never be realised, he 
1s determined to do what he can to rouse an active in- 
terest in the subject among scientific men By lectures 
In various parts of Germany, and otherwise, he endea- 
voured some little time ago to set afoot an exploring party, 
whose observations might have been of great use 1n connec- 
tion with the now not very distant Transit of Venus, but in 
this, too, he failed , so that now there remains only the hope 
that, in connection with thescientific expeditionstothesouth 
for the observation of that momentous astronomical event, 
something may be done towards the realisation of the 
“dailing scheme of his youth” Hence, to awaken a 
general interest in antarctic explorations, as well as to 
show what remains to be done, Dr Neumayer has re- 
printed, in the form of a pamphlet, a long article of his 
from the “Zeitschrift der Gesellschaft fur Erdkunde,” on 
the subject, referring to his numerous lectures and 
writings on the subject, and has given a brief sketch of 
the progress of discovery ın the South Polar regions, and 
an admirable summary of the points to which any expe- 
dition should direct its attention—to which, an»ious to 
second his efforts, we gladly draw attention 
Of maritime expeditions, those to the Polar regions have 
had a lasting interest for geographers, both as leading to 
the solution of important scientific problems, and as being 
of value from amore material point of view The ım- 
portance of scientific observation inside the Polar circle 
is evident, Dr. Neumayer declares, to all who have any 
knowledge of the phenomena on the surface of the globe 
Without such observations there exists a void and a 
lamentable one-sidedness in our knowledge, offering a 
fertile field for numberless, and mostly worthless, hypo- 
theses, What have been the results of efficient observation 
in the far north for the confirmation and correction of 
our knowledge in the departments of magnetism, clima- 
tology, the geographical distribution of plants and 
animals, the laws of ocean currents, 1s shown by a 
superficial glance at the history of the development of 
these departments of science. But Dr, Neumayer man- 
tains that for the purpose of discovering ‘those general 
‘aws which are necessary as guides and standards in the 
imterpretation of phenomena in climatology and physical 
xeography generally, the South Polar regions are much 
jette: adapted than those of the North. A glance at the 
‘lobe, he maintains, shows that such results can be 
No, 159~—VOL, VII, 
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obtained only by the expenditure of vast means and 
laborious research ın the north, on account of the nature 
of the division of the land and water, which also throws 
difficulties in the way of a satisfactory study of the 
phenomena, whereas no such difficulties and distur- 
bances are presented by the prevailing sea of the South 
Polar regions These statements could be proved by 
many examples from physical geography, but it is only 
necessary to refer to the valuable additions which have 
been made by researches ın high south latitudes to our 
knowledge of the laws of the relation between the distri- 
bution of the pressure of the air and of heat, and of the 
laws of winds. Moreover, Dr Neumayer maintains that 
very valuable light would be thrown on the laws of the 
distribution of living organisms by explorations in this 
quarter, where there ıs scarcely any land but a few 
scattered islands, 

Dr Neumayer then proceeds to give a sketch of the 
history of discovery in the South Polar regions, dividing 
if into three periods ‘The first of these periods begins 
with the sixteenth century, and ends with the determi- 
nation of the south point of America by Schoelten and 
Lemaine in 1616, The second pernod extends to the 
beginning of the present century, and the third from that 
time onwards, 

The voyages embraced in the first period were not 
Polar voyages 1n the strict sense, for no one stepped over 
the Polar circle, and their main object was to fix the 1oute 
to India and the Spanish colonies on the west coast of 
South Ameuca The expeditions which went south dur- 
ing the second period had for their purpose to discover 
and fix the limits of the great southern continent which 
theoretical geographers supposed must exist in those re- 
gions in order that the balance of land might be maim- 
tamed The expeditions which have gone out to this 
quarter during the present century have had foi their 
purpose mainly the observation of phenomena for scientific 
purposes, 

Of the great voyagers belonging to the first period, ıt 
can hardly be said that any made discoveries ın what 1s 
generally considered the Antarctic region. Sebald de 
West, ın January 1600, saw a group of islands in 50° 40’ 
S and 59° W , which were called Sebald’s Islands, and 
which were possibly the same as the Falkland Islands, 
whose proper discovery falls to a later time. One of the 
minor voyagers of this period, Dick Gerritz, discovered 
an island group in 61° S lat. and seems to have reached 
64°. This ice-bound group was probably the same as 
that now called South Shetland, although it ıs possible 
Gerritz had seen Palmer’s Land. During this period dis- 
coveries only reached the higher latitudes south of Cape 
Horn , in other circumpolar parts the 4oth parallel had 
only been reached at the Cape of Good Hope, andın the 
Indian Ocean, on the way to Batavia, the islands of St. 
Paul and New Amsterdam were already known in the 
beginning of the 17th century. 

The earliest of the discoveries of the second period were 
those of the famous Abel Tasman. The maps of Mer- 
cator in 1628 attach the north coast of New Holland to 
the great continent of Australasia, that spreads itself all 
over the South Polar region, and annexes the discoveries 
of Dick Gerritz to South America. The unrestrained 
fancy of the geographers of the time even leads them to 
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set down a contmuation of the Cordilleras as running 
through the “ great south cantinent” This delusion Tas- 
man destroyed, when, in the year 1642, he sailed 1ound the 
south of New Holland, and discovered Van Diemen’s Land, 
he also discovered the west coast of New Zealand. La 
Roche, ın 1675, discovered South Georgia, while the 
Malouins (1700-1712) place the Falkland Islands ac- 
curately on the maps The voyages of Hay and Lozie1 
Bonnet circumscribed considerably the extent of the south 
continent in the Atlantic and Indian Oceans , but through 
the discovery of Cape Circumcision in about 52° S, lat. 
and 10° E long, it was believed a new proof of its exist- 
ence had been gained 

Dr, Neumayei pays a very high tribute to Cook for the 
restless energy with which he pursued his work, and the 
vast and valuable additions he made to the then scanty 
knowledge of these southern regions The maps of 1762 
have still the south continent prodigally displayed, reach. 
ing as far as 20°S into the Pacific itself, the maps of 
1775 show not a trace of it, although, even so late as 
1773, Kerguelen believed he had seen it ın lat 49° S and 
long 70° E , what he saw was Kerguelen Island It was 
Cook who had the honour of proving that the “ Great 
South Continent” was a mere chimera, 

In March 1770, after the observation of the transit of 
Venus, he found New Zealand to bean island On his 
second voyage he passed to the south of Kerguelen Island 
in February 1773, though he appears nat to have seen it 
showing there was no hope for theoretical geographers in, 
this direction In the previous month, January 17, he 
passed the South Polar circle in E long, 39° 30’—the first 
time the feat had been performed by any explorer—sailing 
as far south as 67°15’, In the (southern) summer of 
1773-4 Cook explored the ocean from 175° to 98° W long, 
and between 50° and 71° 10'S lat, thus clearly proving 
the non-existence of a great continent to the South Pacific. 
In December 1774 he sailed from New Zealand to Magel- 
lan’s Straits, to convince himself that there was no sign of 
the supposed continent between 55° and 56° S lat There 
he 1e-discovered the island of St Pierie, seen by Duclos 
Guyot in 1756, and a century earlier by La Roche, and 
named it South Georgia On his return he discovered 
the Sandwich group, and narrowly missed the South 
Orkney and South Shetland Islands Cook set out on 
his third great voyage of discovery in January 1777, 
intending to lay down the exact position of Prince 
Edward’s and Keiguelen Islands, and make observations 
on the physical geography of the latter, but ere he could 
accomplish his aim “ this greatest of all discoverers of the 
18th century” met his sad death in February 1779 

A comparison of the maps of 1762 and 1785 will suffice 
to show how much was accomplished by Cook The 
chief conclusion come to by the great navigator as the 
result of his extensive explorations was, that outside of 
the South Polar circle no stretch of land of any extent 
could be found, and that if any such existed inside the 
Antarctic zone, for all productive purposes, indeed even 
for the sustenance and development of organic life, ıt was 
useless The labours of Cook gave thus a negative 
result , ıt remained to future voyagers to piove whether 
any continent existed wz//zm the Polar cucle 

In the third period, that from the beginning of the 
present century, we have to do with expeditions, which, 


NATURE 





| Vou. 14,1872 


‘aside or in the close neighbourhood of the South P-lir 
circle, have sailed through and explored great stretches of 
ocean, and examined the coasts and islands of the Polar 
zone, It 1s the explorers of this period who have con- 
tributed so largely to our knowledge of the physical 
geography of the Antarctic regions 

In October 1808 Captain Lindsay saw the Bonnet 
Group, and in February 1819 Smith re-discovered Gerritz 
or Geirard’s Islands, now known as the South Shetlands 
We are indebted for much of our knowledge of the regions 
south of Cape Horn to the zeal of the American whale 
and seal fishers, Powell, Palmer, Pendelton, Fanning, 
and others To these we owe the discovery of Palmers 
Land and the South Orkneys All agree in describing 
these lands as wholly bound in ice, almost always en- 
veloped in dense fogs, and showing scarcely a sprig of 
vegetation, Here and there from out the mass of ice 
projects a black peak, which, even at a distance, by its 
showing no trace of the otherwise universal ice, proclaims 
itself of a volcanic nature. Numberless birds nestle on 
these islands, on which no quadrupeds have yet been 
found, and on the warm sides of the volcanic cones 
nothing 1s to be found but multitudes of living penguins, 
who use them as resting-places In the surrounding sea 
is a rich vegetable hfe, on which the seals and fishes 
appear to thrive. 

The re-discovery of the South Shetland Islands gave a 
new impulse to Antarctic exploration, in behalf of which an 
active interest now began to show itself in Europe Tne 
Russian Empire took the lead, and in July 1819 sent out 
two ships, the Wostok and the Merny, under the command 
of Captains Bellinghausen and Lazaren, who distin- 
guished themselves by their pluck and circumspection. 
They sailed 1ound and defined South Georgia, and Belling- 
hausen endeavoured, under the meridian of Greenwich, to 
get asnearthe Pole as possible However, after working 
his way with great difficulty as far south as 69° 25’ (1° 11’ 
W ), the impossibility of penetrating farthe: through the 
immense masses of ice compelled him to turn north- 
wards Another attempt under 18° E long was also in 
vain, and the advanced season compelled the ships to 
return to Port Jackson, The expedition set out agatn in 
November , and on January 22, 1821, in 92° 19’ W long. 
reached 69° 33’ S lat, not far from the we plus ultra of Cook 
On the same day, in 68° 27’ 5 lat., 90° 45’ W long, Bel- 
linghausen saw an island 4,200 ft. high, which he named 
“ Peter the Great Island ,” and on the 29th, in 68° 43’ 20° 
S lat, 73° 9’ 36” W long, he saw land of great height, 
which appeared to him to be a cape belonging to a large 
continent This he named “Alexander Land.” The lanc 
was completely locked in ice, and ‘in the sea itself all hfe 
appeared to be extinct. At the South Shetlands Belling. 
hausen fell in with Captain Palmer, who told him of hi 
discovery of Palmer’s Land. 

The voyages of these Russian explorers, who rctuinec 
home in the middle of the year 1821, were undoubtedly 
as South Polar explorations, the most important whicl 
had hitherto been undertaken. They almost circumnav1 
gated the Pole at an average distance of 30°, explored : 
larger tract mside the Polar circle than ever had been don 
before, and discovered the first Polar land Moreover 
they completed a series of valuable hydrographical re 
searches, and it is to be lamented that these are stil 
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inaccessible to all who are unacquainted with the Russian 
language. 

The next important expedition after the Russian 
one was that of Captain Weddell, durimg the years 
1822-24, whose observations Dr. Neumayer considers 
perfectly trustworthy and very valuable, notwithstanding 
the aspersions of a subsequent explorer, Dumont d’Ur- 
ville, whose own expedition was resultless Weddell’s 
labours embrace valuable materials on currents, the varra- 
tion of the compasses, and nautical and meteorological 
matters What is of great interest, 1s his voyage to a 
high south latitude in January and February 1823 With 
his two little vessels, the $aze, of 160 tons, and the Bean- 
foy, of 65 tons, he made his way from the South Orkneys 
between great masses of ice, and reached, on the 2oth 
February, in 33° 20° W long, to 74°15’ S lat, the highest 
which had hitherto been attained He found the sea here 
so free from ice, that he named it “ George IV Sea,” and 
expressed his belief that 1t would be an easy matter to 
appioach much neater to the South Pole Having con- 
vinced himself that no land of any importance existed in 
this duectyon, he turned northwaids 

In 1829 Captain Henry Foster was sent out by the 
British Government for the purpose of making observa- 
tions on the physical geography of these regions He 
fixed his quarters at Pendulum Bay, on the island of De. 
ception, whose east end was fixed by Weddell at 63° 2’ S. 
lat ,and 60°45’ W long Foster stayed here from Jan roto 
March 6, and carried'on a series of valuable hydrographi- 
cal observations Among other things he determined the 
length of the simple seconds pendulum Before his de- 
paiture he fixed in an exposed position a self-registering 
maximum and minimum thermometer, which in the 
year 1842 was found by Captain Smiles, who found the 
minimum temperature dung 13 years to have been -2o 5° 
Cent Unfoitunately the index of the maximum ther- 
mometer_ had got out of order and could not be read 

Captain Biscoe, with two small ships, the Zw/a and the 
Lively, went out in the year 1830 The highest latitude 
reached by him was 68° 51'S, under 12° 22’ E. long. On 
the 16th of March, 1831, he found Enderby’s Land, and 
on February 15, 1832, he discovered Adelaide Island, one 
of a series which runs in a westerly direction, each of 
which bears the name of its discoverer, Behind these 
towers to a considerable height the stretch of land now 
known as Giaham’s Land From the observations of 
Biscoe and others, we learn that beyond the 6oth parallel 
of latitude east winds prevail The results of this expe- 
dition were of high importance , but notwithstanding that 
some maintain Graham’s Land and Alexander Land to 
have no connection, Dr Neumayer believes this still 
remains an open question 

The discoveries of Biscoe to the south of the Indian 
Ocean were to some extent confirmed by Kemp, who, 1a 
the end of 1833, ın 60° E long, and jjust inside the Polar 
cucle, discovered the land known by his name The 
insular condition of this as well as of Enderby’s Land 
might be held as established, if any dependence could be 
placed upon the statements of Morrell, an American 
voyager of 1823, m him, however, Dr Neumayer puts 
little faith 

The Messrs Enderby of London, in the year 1838, 
fitted out two little ships, the E/za Scott and the cutter 
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Sabrina, the command of which they gave to Captain 
Balleny The scene of Balleny’s discoveries was the 
wateis south of New Zealand, a quarter hitherto but little 
explored On February 9, 1839, he discovered three 
islands, the centre one being in 66° 44’ S. lat., and 163° rx’ 
E. long He did not manage to make his way farther 
south than 69° m 172° 11’ E long, During the month of 
February, he sailed westwards on the 65th parallel, and 
on the 3rd March, in 118° 30’ E long and 65° 25’ S lat., 
he found what is now known as Sabrina Land. More 
than once previous to this he believed he had seen signs 
of land, but the dense fogs prevented him from verifying 
his conjectures In pursuing these discoveries in lower 
latitudes, the two Iittle ships suffered much from violent 
storms, ın one of which the Saévzma was lost with all 
hands 
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(To be continued) 








BELGIAN CONTRIBUTIONS TO ASTRONOMY 


Tableau de lAstrononnre dans CPhénusphere austral et 
dans 2’ Inde —De l Astronomie dans L Acadéimte Royale 
de Belgigue, Rapport séculaire (1772—1872) Par É] 
Mailly (Bruxelles, F Hayez, 1872 ) 


ae publications by the same author Jie before us, 
each meriting a separate notice Of the first—an 
extract from the Méniowes de ’ Académie Royale de 
Beigigue,—it is difficult to speak more highly in many 
respects than it deserves Learned and full as to its 
matter, clear and perspicuous in style, it tells in a very 
pleasant as well as instructive manner the story of southern 
astronomy A good deal of misapprehension, we believe, 
exists as to the beauty of that part of the heavens which 
is for ever hid from European eyes The Southern Cross 
seems to be more remarkable for its associations than its 
grandeur, and Canopus, the only gem of extraordinary 
brilliancy which never rises here, 1s yet outshone by our 
familiar Dog-star Some parts indeed of the southern 
Galaxy are extremely luminous, and this may well be 
admitted without subscribing to the assertion of a some- 
what flighty Hellenic observer, that around the bow of 
Sagittarius ıt gives light enough to read the smallest 
print! and the marvellous variable » Argus, ranging 
from rivalry with Syrius down to the edge of invisibility 
without a telescope, 1s an object of interest for which, in 
its own way, we might seek a parallel ın vain But on the 
whole we may well feel that there 1s nothing ın the hidden 
region to compensate a voyage to gaze upon it Nor 
indeed 1s that region as extensive as, without reflection, 
might be supposed The part of the sky which never 
rises being equal to that which never sets, its radius isthe 
distance of the pole from the N horizon, and mee 
inspection will show that this 1s no preponderating portion 
of the whole, if to the visible hemisphere we add all thu 
part, which, though beneath the horizon at any one time, 
will successively come into view at other hours of day and 
night All this 1s of course perfectly obvious to any 
student of astronomy, but we mention it because the 
idea 1s perhaps not often realised, how little, comparatively, 
of the sky we lose ın our latitudes, and that little not of 
the most mteresting character 
If, however, we exchangethe naked eye foi the telescope, 
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we shall to some extent reverse our opinion. For our visible 
heavens contain no equivalent to a Centaur, the finest as 
well as the nearest of connected pairs , or to such superb 
agglomerations of stars as 47 Toucan with its ruddy heart 
and white border, or œ Centauri, staring like a comet even 
to the naked eye, or all the richness of manifold combi- 
nations in the Nubecula Major. Such are the regions 
whose investigation by successive explorers has beén so 
well delineatedin the pages before us We have sketches 
by a master’s hand of many an earnest labourer whose best 
years were devoted to the undertaking. Among the rest we 
recognise the youthful Halley, who commenced at the early 
age of twenty the first regular telescopic survey of these un- 
familiar regions, experiencing, in consequence probably of 
his youth, the vexatious tyranny of some petty despot at 
St. Helena, whose name, withheld by him, is not worth 
digging up out of merited obscurity ;—Lacaulle, the 
diligent, the accurate, the honourable, who on his return 
to Fiance, out of 10,000 livres gianted for his expenses, 
notwithstanding his having exceeded his stipulated task, 
insisted upon iestoring the overplus of 855 to the 
Treasury ,—Sir T, Brisbane, who had served under the 
Iron Duke, in the Peninsula, and whose appointment to 
the governorship of New South Wales led to acharacteristic 
anecdote Lord Bathurst having stated at head quarters 
“qu'il avait besoin d’un homme pour gouverner la terre et 
non les cieux,” and Brisbane having appealed to his old 
commander as to whether his love of science had evei 
interfered with his professional duties, the reply was, 
“Non, certainement, et je dnar que dans aucune circon- 
stance vous ne fûtes absent m en retard, le matin, à midi, 
ou pendant la nuit , et qu’en sus, vous fournissiez le temps 
à Parmée”—-Then we have the vicissitudes of honour and 
contempt encountered by Dunlop, whose unintelligible 
“ Angosiades” (to borrow de Zach’s expression) at Para- 
matta were more injurious to the progress of astronomy 
than the blunders of the unlucky old chevalier at Tarbes , 
—the unmerited troubles and vexations and mortal sick- 
ness of poor Fallows, condemned to work with a bad 
instrument, and abandoned without help till he found 
his best assistant in his devoted wife ,—the brilliant 
caree1 of Henderson, the detector of the parallax of 
Sirius ,~—the laborious attempts of Maclear to deduce the 
solar distance from observations of Mars, whose fault it 
certainly was not that the result was but partially satis- 
factory , and his more successful verification and correc- 
tion of the meridian arc, not quite so accurately measured 
by Lacaille a century before—all these are given in most 
interesting recital, together with equally detailed notices 
of many less generally known observers. We have also 
a full record of a scientific expedition which has, perhaps, 
attracted too little attention in England—that sent by 
the United States to Chili, how Lieut. Guilliss erected 
his observatory on the columnar rock of Santa Lucia, in 
the middle of the town of Santiago, 176 feet above the 
street, where the stones could not be blasted for fear of 
doing mischief below, and had to be split up by water 
after being roasted with flame , how the inhabitants came 
up at night by hundreds to see and gaze through the as- 
tonishing Afaguzna, and had their curiosity gratified by 
the good-natured Americans, even to the sentry’s turn 
last of all, how the weather was almost too fine, drawing 
so much upon ther energies by the unremitting work of 
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a hundred nights, of which seventy-two out of seventy- 
sıx had been continuously clear, that they found the peri- 
odical rains setting in none too soon, and Gilliss’s vitality 
was so dried up to the native standard of apathy, that 
he required a month of horse exercise to set him ight , 
and how, with a staff soinadequate that they were obliged 
to confine their work to a portion only of the southern 
sky, 20,000 new stars were registered-~a noble addition, 
of which we have reason to hope for,the publication at no 
distant time 

Such are a few only of the narratives with which 
this admirable memoir abounds, and we only regiet 
that our cordial appreciation of its general excellence 
is subject to"some few, though not material, drawbacks 
in the way of omission The graphic way in which minor 
circumstances and incidents are mterwoven in the rela- 
tion of less important undertakings makes us conscious 
that the story of Sir J Herschel’s memorable expedition 
to the Cape has been told in a too compressed form, 
and that details are comparatively absent which would 
have furnished matter not only of interest but of instruc- 
tion. The candour of the write: has led him to state 
that much of his recital is based on an article in the 
Edinburgh Review ıt would, perhaps, be an unfair, but 
it may not be an unnatural, inference that he had not had 
an opportunity of fully mastering the magnificent record 
of the Cape observations which astronomy owes to the 
liberality of the Duke of Northumberland We mss, too, 
the first outspoken challenge of the pseudo-planet Vulcan 
uttered from a southern latitude, and justified by the 
event—the retort, not over courteous, of Liais, “ L’obsei- 
vation du Di Lescarbault est fausse” And we should 
have preferred fuller information respecting the design 
of the great Melbourne reflector, and the conflicting 
opinions regarding its success, But we should be sorry 
to appear even to detract from the merits of a memoir 
which deserves, and will obtain, so high a rank among 
the materials for a general history of modern astronomy. 

The second pamphlet is also extracted from the 
“Livre commemoratif” of the same scientific body, and 
ig a history of astlonomy as connected with the Académie 
Royale of Brussels, which has just reached the end of its 
first century Its range is accordingly more limited, but 
the talent of its author has imparted a more than local 
value and interest to itscontents The Academy, founded 
under the auspices of the Empress Maria Theresa in 
1772, experienced a total interruption through political 
troubles from 1794 to 1816. During its earlierffexistence 
it failed to awaken a scientific spirit in the Belgian pro- 
vinces, and depended almost entirely upon the contribu- 
tions of foreign talent, ın which the conspicuous share 
claimed by England 1s testified by the names of Need- 
ham, Pigott, and Mann. A geodesical survey of Belgium 
being greatly needed, and the terms of some foreign as- 
tronomer being found exorbitant, application was made 
to Pigott, who was passing through Brussels in 1772 on 
his way to Spa. He immediately gave up his intended 
journey, and applied himself to the undertaking with a 
generous and disinterested earnestness which ought never 
to fall into oblivion. For five months, accompanied by 
his son, Mr. Needham, and his servants, he carried on 
the survey at his own cost, and with his own instruments, 
sent for from his observatory at Frampton House, near 
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Cowbridge, Glamorganshue His enteipiise met with 
all the rewaid he desired im the rectification of maps, 
in which some towns had been misplaced to an extent 
of five, ten, or fifteen leagues, or even more! At this 
period there was actually no observatory in Belgium, 

The varied labours and scientific insight of the Abbé 
Mann, a native of Yorkshire, who had turned Roman 
Catholic, served in the Spanish army, and become Car- 
thusian, require more than a passing notice. Though 
Halley had previously traced an analogy between the tails 
of comets, the aurora, and electrical emanations, Mann 
might be considered m advance of his time m referring 
these phenomena, with light, heat, and magnetism (as a 
modification of electricity) to the same general principle, 
elementary fire, and his view, expressed in one striking 
sentence, “Tout est analogue et harmonique dans la 
nature universelle,” would still be considered as the an- 
nunciation of an eternal truth. The umperfection of their 
instruments misled these sagacious reasoners as to the iden- 
tity of the Galaxy, stellar clusters, and nebule properly so 
called, but restricting their too general hypothesis to this 
latte: class, the anticipation 1s sufficiently striking which 
refers them to assemblages of primordial hght or electric 
fluid, the luminous material of which the sun and stars 
are formed. And the words with which Mann commences 
his speculations are an embodiment of wise and sound 
thought “ On peut bien penser qu'une bonne partie de ce 
que je vais dire ne sera que des conjectures , mais quand 
les conjectures sont fondées sur des observations et des 
expériences, et qu’elles donnent des explications naturelles 
des phénomènes, elles ne doivent pas être exclues de la 
physique, sı on ne veut fermer la porte aux découvertes, 
qui ne viennent pour la plupart quà la sute de quelque 
conjecture heureuse, confirmées peu à peu par de nouvelles 
preuves, jusqu’à ce qu'elles parviennent au point d'une cer- 
titude entière ” 

The doubts with which the first discovery of the planet 
Uranus was received are recorded among these early 
memoirs ; they are well known—more so, probably, than 
an anecdote which was communicated to the present 
writer by a friend of the illustrious discoverer When Sir 
Joseph Banks, and other fellows of the Royal Society, had 
failed to find the new object, Herschel had a portable tube 
constiucted of silk, packed ıt up with his murrors, and 
gave the doubters the meeting on the roof of Somerset 
House, where, the planet having been exhibited, Sir Joseph 
took off his hat and made him a bow, the iest of the com- 
pany following his example. 

After the reconstruction of the Academy, a considerable 
time (1816-1834) elapsed before it gave signs of activity , 
and the state of science in Belgium may be conjectured 
from the fact that in 1823 the question was seriously pro- 
posed by that learned body whether the law of nutation 
was accurately understood, and, as well as the planetary 
perturbations, could be shown to be ın accordance with 
the Newtonian theory. Two years afterwards, mdeed, 
they decreed a prize to the Double Star Observations of 
Herschel and South. But even this was not done without 
such a singular defo1mation of the latter’s name as must 
have much moved his choleric temperament, when he 
recognised himself (not, perhaps, immediately) as “un 
Anglais nommé Sawt!” However, during this period a 
master spirit was introduced among the members. To 


the energy and perseverance of Quetelet, among obstacles 
of no uncommon kind, was due the foundation of an 
Observatory at Biussels, which received its instruments in 
1834, and with the election of this astronomer at that 
period to the office of perpetual secretary commenced the 
era of scientific and intellectual progress in Belgium. We 
have not space to enter at length upon the subsequent 
history of the Academy , but will only indicate a few points 
of interest with which some of our readers may, perhaps, 
not be familiar Such are the following — 

The extension, by Baron Behr, of the very curious rela- 
tion between the periodic times of the four mne:most 
satellites of Saturn to the other members of the system, 
the revolution of Hyperion being quintuple that of Titan, 
The contmuance of the alternate recurrence (1, 3, 2, 4; 
5,7, 6, 8), with a break in the order and value of the 
relation, will be noted, as well as the probability that 
either the apparent vacancy between Rhea and Titan 1s a 
real one, or must contain fwo undiscovered satellites, 
The periods of the satellites of Jupiter are known to be 
only approximately commensurable , but the Baron has 
found that the revolution of the fourth equals twice that of 
the third plus 4 of the difference between those of the 
second and first. Then we have Capocc1’s idea, in 1850, 
of a parabolic mirror formed by the rotation of a vessel 
of mercury, and utilised for a telescope by a large “ flat,” 
with Krecke’s suggestion that a mass of melted metal 
might thus be cooled into a permanent paraboloid, a 
notice of M Neyt’s (of Ghent) great success in lunar 
photography with a silvered mirror of 9} inches, of de- 
lineations of Mars executed in 1864, 1867, and 1871, by 
Dr F. Terby (from whom, by the way, we are expecting 
a valuable monogiaph of this planet) , and of a catalogue, 
now in progress, of 10,000 stars Besides these, there ıs 
much valuable information relative to meteors, zodiacal 
light, tides, geodesy, and similar subjects , and the ım- 
pression of activity and progress conveyed by Dr. Mailly’s 
excellent memoir 1s full at once of promise and pleasure 
We sincerely thank him for his labours, and wish him and 
the Society of which he 1s so able an histozian all possible 
success. T W. W. 








OUR BOOK SHELF 


first Principles of Human Phystology, ec BYW T 
Pilter, certificated Teacher of the Science and Art 
Department. (London Kempster, 1872 ) 


AMONG the least questionable services of the South Ken- 
sington establishment are the classes which have been 
held, under the superintendence of Prof Huxley, and the 
personal guidance of three of our best physiologists, for 
instructing school-teachers in the elements of anatomy and 
physiology, The present hand-book may be taken as one 
result of these classes, and 1s interesting as an exhibition 
of what physiology looks like from what may be called 
the lay point of view. . 

The arrangement followed ıs that of Prof, Huxley 1n his 
admirable “Elementary Lessons.” of which in fact this 
little book 1s a kind of diluted abridgement Few readers 
will be sorry to miss the comparison of the three Cæsars, 
with the quotation from Hamlet, and the famous story of 
Mrs A., but even in his weakest moments the master 
quotes Shakespeare, while the pupil introduces embellish- 
ments without alleviation. 

It ıs only fair to say that the author writes clearly, and 
apparently has an intelligent understanding of the facts of 
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physiology himself as far as he goes Occasionally he 
gives a useful illustration or a detailed explanation which 
is not to be found ın the Elementary Lessons, and there 
ate not many bad blunders The account ofa cell at p 14 
1s obsolete, though too often found in the minds of 
compilers of manuals and of cxamineis Arteries are not 
lined with mucous membiane The account of long and 
short sight 1s mexact The corpora guadrigentina can 
be seen without removing the cerebellum, and do not con- 
sist of the olfactory and optic lobes. On the other hand 
the “Zold of ne.vous system on the arteiles” 1s a very 
happy expression, and the plasma of the blood exuding 
through the capillaries 1s well compared to “a stream lost 
inthe sand” The experimental ilustiations at the end 
of the chapters are good, and ıt would have been well if 
this part of the plan had been more fully carited out, 
together with some practical hints as to dissection and 
microscopic observation Unless these practical studies 
are undertaken, the study of physiology ıs a mere cram- 
ming of statements, and ıs quite unworthy of a place in 
any scheme of education Hf ıt ıs to be generally taught, 
the most important thing 1s to show teachers how they 
must set about it, and for this purpose directions can 
scarcely be too minute 

The questions in the appendix are excellent, though ıt 
was a pity to give only one specimen of an examination 
paper. They of course presuppose dissection of a sheep's 
head and viscera, and acquaintance with some simple 
physiological experıments The woodcuts arc very rough, 
but most of them answer their purpose 

On the whole ıt 1s not likely that any shorter or simpler 
manual than Huxley’s “ Lessons” can be written, that will 
be of use for the serious study of the elements of physt- 
ology by those who do notintend to go further It would 
cost much more time and trouble to go through it than 
through the “popular” substitutes of which this 1s an 
example, but, for that very reason among others, the 
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result would be far more valuable. PS, 
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LETTERS TO THE EDITOR 


[ The Editor does not hold himself responsible for opin.ons expressed 
by his correspondents, No noice 1s taken of anonymous 
communications, | 


Qur National Herbarium 


Tt 1s with as much pain as surprise that I notice in your 1m- 
pression of last Thursday a most unfair as well as ungenerous 
attack upon the botanical establishment at Kew under Dr 
Hooker it 1s not within my province to discuss the imaccura- 
cles upon which the insmuattons of bad cultivation are founded, 
nor yet the exthaordinary statement that the herbarium which 
the constant experience of a long life has proved to me to be an 
indispensable adjunct for the efficient woiking of a national bo- 
tanical garden—that this ‘‘collection of dead plants,” as your 
correspondent contemptuously terms 1t-—has interfered with the 
proper care of the garden There is, however, one of the facts 
mentioned which my long and mtimate acquaintance with the 
herbarium of the British Museum and its successive keepers, Mr, 
Brown and Mr Bennett, calls upon me to deny 

Foiemost amongst the ‘‘examples of scientific work at the 
London Herbarium” 1s given the **Piodromus Floræ Nova Ifol- 
landie ” That great work, which at once placed Robert Brown 
at the head of the botanists of the age, was published in 1810, 
many years before the so-called “ London Herbarum” was in 
existence 

I would add that the second of the works named as an ex- 
ample of sctentific work at the London Herbarium was published 
in 1818, two years before the death of Sir Joseph Banks, the 
subsequent transference of whose he:baiwim formed the nucleus 
of the “ London” o1 t Metropolitan Herbarium ” 

Nov 11 GEORGL BENTHAM 
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PERWIT me to conect some errors of detail mto which Dr 
Hooker ha» fallen ın his reply to Prof, Owen, printed ın a recent 
number: of NATURE, 

L Prof. Owen has no official 1elation to the Botamcal Depart- 


ment, and, consequently, 1s not acquainted with the particular 
arrangements between the Trustees and the officers of that de 
partment. 

2 This department 1s open ın summe: from 9 to 6, and in 
wiater from 9 to 4 

3 The officers are required to be in attendance for six hous 
daly, but as this does not mclude an hour fo. dinner, the offic.al 
hours are the same as at Kew 

WM CARRUTHERS, 
Keeper of the Botanical Detar tient 
British Museum, Nov. 4 





The Beginnings of Life 


ON reading a review of my recently-published work, “The 
Beginnings of Life,” in the last number of the Academy, written 
by Mr II N Moseley, I could uot help feelmg considerable 
surptise at many of the statements which it contained That 
such apparent ignorance of the facts should have been shown, 
and that such an inadequate statement of the case should have 
been made by a distinguished pupil of Prof, Rolleston, I was 
not prepared to expect My first resolution was to pay as little 
attention to the statements of the reviewer as they seemed to de- 
seve It has, however, been strongly represented to me by 
friends whose opinion I value that some of the statements ought 
not to be allowed to pass without comment or contradiction 

Referiing for a moment to the reviewer’s opinion that known 
facts seem to warrant the notion that organic matte: can only be 
formed “ by a series of gradations brought about by a succession 
of complex conditions” (the process referred to m my work at 
vol 1 p 94), I may remark that many facts bearing agamst this 
being the only possibile mode of fo1mation of oiganic matter are 
stated m vol u, pp. 27 33, and 36 Protoplasm (existing as 
Bactata) 1s capable of growing indefinitely in a solution of 
ammonic tartrate, and, to say the least, we at present hnow 
nothing concerning the existence of any long series of intermediate 
conditions between the ingredients of the saline solution and the 
protoplasm which rapidly grows therein As I have said (vol. u, 
p. 28), “The most simple not hving or mineral constituents 
coming into relation with one another in the presence of pre~ 
existing protoplasm, appear, for aught we know to the contrary, 
to fall at once into those subtle combinations which constitute the 
basis of living protoplasm. The rapidity of the process mocks 
and defies all theoretical explanation Here at all events there 
seems to be no laborious process of synthesis—-no long 
chain of substitution compounds before the final product 
is evolved” It has been commonly assumed that the pio- 
cess of ‘ouigination” 1s mtrinsically different from the process 
of “growth,” so far as living matter 1s concerned One of the 
principal objects of my investigation, however, was to endeavour 
to ascertain whether this assumption was warranted by the facts, 
If experimental evidence seemed to show that an independent 
elemental origin of living matter was possible, we should have 
avery fair right to assume that the process of “ origination ” 
was not much more gradual or protracted than the process of 
* growth ” 

Turning now to the question of the nature of the evidence 
concerning the oug of living matte, it appears that the re- 
viewer 1s content to admit what I have so frequently stated, 
(NATURE, No 35, p 171, and No 47, p 412, ‘ Modes of Ongin 
of Lowest Organisms,” p 32), viz that Bacteria develop m 
solutions, or parts of solutions, in which no particles can be 
observed with the microscop: Its true that the reviewer even 
says nothing about my having asceitained such a fact , he assents 
to it (notwithstanding the objections previously urged by Prof 
Huxley), apparently because my friend and colleague, Dr Burdon 
Sanderson, has since been compelled to come to a similar con- 
clusion (Zhrtenth Report of the Med Off of Piwy Council) 
Bacier.1 appearmz m such a manner in a solution, must 
either be the deve oped representatives of invisible germs thrown 
off from some pre-existing form of life, or they must be developed 
representatives of invisible germs on nucle: which had been 
engendered de nove (vol 1 p 297) Experimental evidence 
alone can enable us tojdecide whether the latter of these equally 
legitimate though 1ival hypotheses is atall tenable Fo tunately, 
however, the expcriments to which we are compelled to resort 
may be of the simplest description (vol 1 pp 311, 337, and 
350) Suitable fuds require to be boiled fora time m a glass 
vessel, the neck of which, if not many times bent or plugged - 
with cotton wool, must be hermetically sealed in the fame of 
the blowpipe before the process of ebullition has entirely ceased, 
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“Itis admitted now on all hands,” the reviewer says, ‘‘ that 
prolonged exposure to the action of bolmg water destroys all 
life m solutions , hence, 1f undoubtedly living things be found ım 
so'utions treated as above, from which germs have certainly been 
excluded, the only possible eaplanation of the phenomena 1s that 
the living things have been evolved de novo” The reviewer 
then states that Pasteur, Lister and others had tired such experi- 
m-nts with a number of solutions capable of supporting hfe, and 
had found ‘‘ that no living things whatever developed themselves ” 
Subsequently he states that Dr Sanderson had also repeated such 
experiments with sumiarly negativeresults, Strangely enough howr 
eya, the reviewer saysnothing concerning certain other experiments 
made by M Pasteur, (see vol 1 pp 340,3 74—399), m which, 
using different and more suitable fluids, living organisms were 
almost invanably found in his experimental flasks , and as he 1s 
similarly silent concerning the multitudes of such experiments, 
with similar results which have been made by Needham, Spal- 
lanzan1, and Schwann, by MM Pouchet, Joly, and Mussett, by 
Professors Mantegazza, Jeffries Wyman, Cantoni, Hughes Ben- 
nett, and many other experimenters, one 1s forced to conclude 
cithe: that the reviewer 1s ignorant of the whole history of the 
subject and has not even read the book which he affects to 
criticise, or else that he has acted in a manner which, with- 
out explanation, 15 not quite easy to understand 

Without, however, exhibiting any consciousness of having 
made material omissions m the statement of his case, the re- 
viewer then proceeds to demolish and eaplain away the results 
of my own experiments, as though they alone stood in the breach 
The process is summary, 1f not very original Taking up the 
view previously expressed by a distinguished biologist, he ad» 
ruts that ‘the only possible answer” to the results which I ob- 
tained (short of coming to a conclusion similar to my own) 1s to 
suppose ‘* that the bodies seen in the solutions were not living, 
but dead, and had been theire all the time.” Seemg, however, 
what an abundance of evidence ın disproof of such a supposition 
has been given m my work (See Series a, Exps. 2, 4, and 5, 
Senes 6, Exps 2,4, Exp 6 (p 443), EXPS 6 7, PL R, 5, 2, 
together with very many of the experiments recorded in 4fpen- 
dix Cc), I can only conclude that these portions also have unfor- 
tunately escaped the notice of my reviewer, more especially as 
he ventures to state that ‘‘ The only attempt made to determine 
whether the organisms observed in the solutions were living or 
not, was in the case of Exp 4, vol 1 p 368” ‘With regard to 
the reviewer's further statement that ‘‘the turbidity or scum m 
the solutions was not caused by a development of organisms, 
but by some coagulation or similar alteration ım the fluid,” the 
suggestionis really almost too puerile to be worthy of serious 
notice If freshly-filtered mfusions of hay o turnip aie pre- 
pared in the manner above described, 1f they remain clear for 
a time after they have been boiled , if, in a few days, they gradu- 
ally become turbid, and if, on subsequent microscopical examina- 
tron, it 1s found that the turbidity 1s im all cases due almost 
solely to the presence of myriads of Bacterta, Vibriones, and 
perhaps Zeptothrix filaments (such as are figured in vol 1, 
Fig 24), one can only renew a query previously put —‘“‘ Can 
dead organisms multiply ım a closed flask to such an extent as to 
make an originally clear fluid become quite turbid in the course 
of two or three days?” (‘Modes of Ongin of Lowest Or- 
ganisms,” p x 

It may he well to remark here, also, that the truth of the general 
doctrine as to the possibility of the mdependent ongin of living 
matter, 18 ım no way essentially bound up with the results of my 
experiments with saline solutions For reasons fully detailed in 
my work, I am strongly imclined to believe that the bodies figured 
by me as found in these more or less pure saline solutions had 
been formed therein Fortunately, however, even if I were 
quite wrong in the interpretation of this portion of the evidence, 
there would still remain a superabundance of 1t ın favour of the 
truth of the general position which I and many others support 
concerning the origin of lfe 

Like others who have written on the same side of the question, 
the reviewer in the Academy shows a strong tendency to accept 
ın an unconditional manner the experimental results and conclu« 
sions of some favoured worker Formerly Pasteur’s experiments 
were much lauded, and the existence of atmospheric germs was 
beheved (as he himself put it) to have been ‘‘ mathematically 
demonstrated ” Now, howevei, M Pasteur is thrown over- 
board , for, as the reviewer tells us, “ Dr. Burdon Sanderson 
has recently shown that in the case of Bacteria this view can no 
longer be mamtamed,” It 1s a source of much satisfachon to 
me that Dr, Sanderson’s very conclusive experiments should have 
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forced him to come to this conclusion, because they were con. 
firmatory of others made independently by myself (“ Modes of 
Ongin of Lowest Organisms,” pp, 30and91), and published some- 
what earlier But if the causes of fermentation and putrefaction 
are not derived from the air, it becomes obvious that they must 
be contained 1n the fluids employed These causes are, however, 
by no means necessarily germs of Bacteria, as Dr, Sanderson’s 
language would scem to imply 

It now happens that Dr Sanderson’s experiments are con- 
stantly quoted as though they were irreconcilable with my own 
This, however, 1s quite a misconception In many respects, as 
I have in part alieady shown, our conclusions have been similar 
Dr, Sanderson has, however, employed only a limited number 
of different solutions, and these mostly of a kind not adapted for 
demonstrating the independent origin of living matter He ex» 
pressly states that he was interested only im the behaviowm of 
certain fuds, and having found, as others had done, that there 
was no reason to believe that living matter could arise in them 
de novo, he was quite content, though with reference to an inde« 
pendent origin of living matter he says, ‘It will be quite unne. 
cessary either to deny or to assert its possibility unde: other and 
different conditions ” It certainly is somewhat unfortunate that 
Dr Sanderson should not have been induced to carry his experi- 
ments a little furthe:, and ascertain what would have been the 
result of similar methods of experimentation with other fluids 
(Seevol n. p cl )—with infusions of hay or turnip, for instance 
But unless he also 1s prepared to 1eject, as untrustworthy, all the 
experiments with positive results obtained by Pasteur, Pouchet, 
Wyman, Cantom, myself and others, Dr Sanderson should, 
from his present standpoint, be a believer in the possibilty of 
the independent ongin of Irving matter 

The reviewe: deals with the third part of my work m a 
very extraordinary and summary manner He looks upon 
it as a tissue of “absurd statements concerning heterogene- 
sis,” and does not think it worth his while even to mention 
the fact that more or less simular phenomena have been 
seen by many excellent obseivers—by Turpin, Kutzing, 
Reissig, Harte, Gros, Pringsherm, Pineau, Carter, Nicolet, 
Pouchet, Schaaffhansen, Braxton Hicks, and Trécul—and that 
the author whom he criticses, merely comes in as one capable 
of supplying that confirmation which is commonly demanded 
when we have to do with an order of facts not generally admitted 
The actual observations of all these independent mvestigators 
are passed over and ignoied, apparently because Mr Moseley 
is not able to undertand that phenomena which widen the 
range of our expeilence are not necessarily “opposed to 
all the accepted facts and theories of biological science” He 
does, however, criticise ina very characteristic manne: one particu- 
lar set of obsei vations of my own of a startling nature, in which 
the development of Free Nematoids, belonging to the genus Dip- 
logaster, was seen taking place from a number of the altered 
spores of a fresh-water alga named Vaucheria After the reviewe1 
has done a httle work at the subject himself, he will 
doubtless become thoroughly convinced that the “ crucial obser- 
vations” to which he refers do unfortunately ‘lie outside the pio- 
vince of heterogeny ” (see vol n p 37, note r, and 519, note 1) 
He seeks to set aside my conclusions by suggesting a series 
of possibilities which are so little recondite that they might, 
even by an ordinary use of the imagmation, fairly be con- 
sidered to have been duly weighed by the observer himself 
Whilst the reviewer is also not ingenuous enough to confess that 
I should ım all probability be thoroughly familar with the appear- 
ance of Free Nematoids and their eggs, he, without the least hesi- 
tation, again suggests an explanation whose only wariant seems to 
exist in the supposed necessity for upsetting my statements. I can 
assure Mr Moseley, however, that after having worked for more 
than three years at the subject of the distribution and anatomy of 
Nematoids (Trans of Linn Soc vol xxv, 1865, p 73, Philo- 
soph, Trans 1866, p 545) I have never seen anything in 
support of his altogether gratuitous supposition that ‘ conside- 
rable variation m size may exist in the ova produced under varı- 
ous conditions by individuals of the same species, ” 

H. CHARLTON BASTIAN 
University College, Nov 9 
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Physics for Medical Students 


Your correspondents on this subject m the last number of 
NATURE entirely agree with me that ‘‘a medical man should 
have some knowledge of natural philosophy and its applications 
to the conditions with which he has to deal ,” but there are one 
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or two points on which they seem to have misunderstood me, 
As one of the exammers who set the question challenged by Mr. 
iJeath, I defended it, and pointed out that it bore a very close 
relation to medical science, besides show.ng, by the simplicity of 
the solution, thatit was one of the mildest questions which could 
be set 

If my friend Dr Beale will refer to my former letter, he will 
see that I nowhere 1egard the production and waste of heat in 
the body as one of the mildest of questions 

I ask whether a medical student should not know something 
of such 1mportant matters, and wish to imply that, in order to 
know, he must acquire some knowledge of the simplest prin- 
ciples of heat, He is not likely to acquire these unless 
they form a part of the preliminary traming of medical 
students. I presume Dr Beale will admit that just so far as 
man can be regarded as a molecular body, capable of absorbing 
or radiating heat, to the same extent must the laws of molecules 
apply to him, for ins position ıs untenable that medical men 
need a knowledge of Physics, 1f the laws of Physics do not apply 
Has remarks on materialism are not warranted by anything in 
my letter, and do not apply tome I will not attempt to answer 
in these pages the general questions proposed by Dr Beale, on 
the heat-giving properties of food, or on the waste of heat from 
the body, nor to describe the methods by which researches on 
them have been or may be carried out It 1s well known, anda 
medical man who wishes to be stamped with a medical degree 
ought to know, how much heat a given quantity of food 1s capa- 
ble of producing, and also that this amourt of heat 1s exactly 
equivalent to a certain definite amount of energy the form in 
which this energy will show itself m the human body im all the 
different stages of growth and decay, both in health and disease, 
1s essentially a question for medical men to study 

Physical Laboratory, King’s College W, G. ADAMS 





Diathermacy of Flame 


WILL you be so good as to allow me to draw the attention of 
your correspondent, Mr W. Matteu Wilhams, to what appears 
to be an oversight m his letter on ‘‘ The Diathermacy of Flame,” 
published in your number of Oct. 17 last Near the bottom 
of col 1, page 506, he says, ‘*My flames were thus mam- 
tained at a constant mean distance from the thermometer ,” 
and, father on, ‘‘Iiere, then, is a serlous discrepancy I 
get an inciease of 4° by the first addition of two flames, 
and by eght such additional pairs obtain an increase of 34° m- 
stead of the 32° due to theoretical diathermacy,” &c The 
explanation of the discrepancy seems tobe that the radiant heat 
from a flame, like that from any other body, varies as the inverse 
square of the distance, and therefore the total effect 1s propor- 

I I I 
z -+ a! + git &e, 
where d, d", &t, aie the distances of the flames from the 
thermometer , in which latter case the order of highting the jets 
would answer the desired object 

Without going further into the subject, I would also draw 
attention to the desirability of heeping the gas at constant pres- 
sure, in order that the flames may be always of the same size and 
shape It does not appear to be sufficient merely to record the 
quantity of gas consumed 

The Castle, Parsonstown, Nov 5 
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The Corona Line 


Tr 1s rather absurd, as Capt. Herschel says, for an American 
to carry on a discussion with a resident of India through a London 
periodical, but there are one or two points in his letter of July 
29th which I should lıke to notice 

In the first place, let me acknowledge my mistake as to the 
original proposer of a chart of the spectrum based upon a scale of 
inverse wave-lengths , the error aose m the manner Capt. H 
supposes Let me add also my profound satisfaction—shared, I 
am sure, by all who work with the microscope—on learning, a 
few months ago, that such a chart ıs m preparation, and that 
under the charge ofa committee of the British Association 

Next, as tothe question, ‘f What guarantee was there that 
No 31 of the Preliummary Catalogue was the ‘coronal line,’ 
anterior to the Dodabetta measurements?” 

In 1869 the case stood thus, so far at least as my own observa- 
tions are concerned ,—In July I had found (not discovered, for 
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Mr Lockyer had anticipated me, although I did not know if 
until October) that the 1474 dark line was generally reversed in 
the spectrum of the chromosphere I had been led to examine 
this part of the spectrum with especial care by the report of green 
lines seen by Pogson and Rayet during the eclipse of 1868 

On the forenoon of the day of the eclipse of 1869 (August 7) 
this line was distinctly reversed at several points on the sun’s 
limb, and with my instrument no other bright line could be seen 
near it When, therefore, in the afternoon during the eclipse, I 
saw mn that part of the spectrum a strong, solitary bright lme, I 
considered myself warranted in identifying 1t with my old acquaint- 
ance, 1474, particularly as the measurements of Prof, Harkness, 
with a one-prism instrument, accorded as well as could be 
expected 

In 1870 the matter was examined more critically A few 
minutes before totality, the 1474 lme being already distinctly, 
and even conspicuously, reversed, the cross wires of the spectio-. 
scope micrometer were calefully adjusted upon it, and as soon a: 
totality began the corona all around the sun was thoroughly ex 
plored without disturbing the micrometer setting The bright 
line remained entirely unchanged ın position under the whole 
dispersive power of thirteen prisms, very bright nea: the moon’! 
hmb, but fading to imperceptibilty at a distance of from Io 
to 20 

It seems to me, therefore, that the Dodabetta measurement: 
must be regarded as merely confiiming what was before fully 
ascettamed Of course it was highly desirable that the fact 
should not be allowed to rest upon the testimony of any one 
observer 

Then as to another pomt—the puzzling comcidence betweer 
the coronal line and a line ın the spectrum of iron 

The absence of hundieds of othe: and more important 1ror 
hnes from the coronal spectrum, and the difficulty of supposing 
the vapour densify of this metal less than that of hydrogen, o; 
of otherwise accounting for its presence in such quantities in the 
upper portions of the solar atmosphere, made it from the firs 
highly improbable that this line could be due to non Now! 
think I can add another fact pomtmg in the same direction 
During the past summer, observing at an altitude of more thar 
8,ooo ft, I have repeatedly witnessed solar disturbances by 
which the b’s, the E lines, and the double iron lme 1463 K 
(all in the same field with 1474) were considerably displaced anc 
distorted, while 1474, and some other limes of unknown origir 
near it, were not m the least affected, I think therefore I may 
say that 1474 does not usually sympathise with the lines of the 
won spectrum, and this adds to the probability that it is o: 
different origin - 

But, on the other hand, so close 1s the coincidence, that the 
more I examine the matter, the harder ıt ıs to suppose that wi 
have to do with a mee accidental juxtaposition For one I an 
very anxious to hear whether the new and unequalled instruments 
of Dr Huggins thiow any further light upon the subject, and J 
should be very glad to hear that they show the non coincidence 
of the bright and dark 1474’s, because ıt would greatly samphfhy 
the problems, but I cannot say that I expect such news 

Now if the comcidence 1s absolute, there must be some reasor 
for it , either the coronal matter exists in terrestrial iron as al 
lmpurity, or the two substances have m thar molecular const: 
tution some similar dimension, some common parameter, whic? 
accounts for this identical vibration-period , for I take ıt even ar 
absolute comcidence between the limes of two spectra entireh 
independent in their origin 1s infinitely 1mpossible—I mean o 
course coincidence determined to be such by a spectroscope o 
infinite dispersive power 

As to the numerous comcidences observable upon the charts 
of Kirchhoff and Angstrom, between the lines of iron, titantum 
and calcium, it seems most lkely that they originate m thi 
slight impurity of the metkls used by the experimenters Cer- 
tainly the matter merits most careful investigation, for 1f this 1: 
not the case a road would seem to be opened by which we maj 
hope ultimately to penetrate many of thesecrets of metallu 
molecules C, A YOUNG 

Dartmouth College, U.S A Oct. 10 
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Brillant Meteors 


ON Sunday evenmg, (Nov 3), at 530, a magmfceni 
“bolide” was observed at Glasgow, shooting ‘athwart the sky 
Tt made its first appearance m the Constellation Aunga (abou! 


thence it glided slowly across 
‘light, and exhibiting a pear- 
OF onei f the apparent diameter of the full 
hen it had iat the middle of its path (being 
north), its velocity abated, and its colour changed to 
éiue, The meteor, accompanied by a diminutive red 
followed by a train of sparks, then regained its original 
and gradually approaching the horizon, eventually 
ed behind a cloud lying parallel, and close to the 
in the N.N.W. The whole time occupied during its 
ein In my letter reporting the auroral display of 
suggested the application of Photography to 
olution of auroral problems ; might I venture to ask if any 
our photographic correspondents have been able, during the 
y his year, to prove the possibility of taking auroral 
k the results would be interesting to most of your 

| i ROBERT MCCLURE 
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dnesday night the 6th November, whilst looking from 
s over the sea,.directly west, a few minutes before ten 
saw a meteor of large size subtending I should think 
1 the angular magnitude of the moon. It was accom- 
by a short scintillating train, and moved slowly quite 
ith the horizon directly north. Its elevation was about 
d its rate of motion. I sheuld think 14° per second. The 
dark and somewhat clondy, and the line described by 

r ea quite straight, D. WINSTANLEY 
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“KATIPO OR VENOMOUS SPIDER OF 


NEW ZEALAND 


OM the interesting “Field Notes of a Naturalist in 
ew Zealand,” which have been appearing in the 
r some weeks, we extract the following description 
hitherto little-known animal. j | 

the invertebrata there is a venomous spider 

he “katipo ;” and, as this is almost the only 
bitant.of the land, it may be interesting to 

ae account of it, especially as there are some very 
ints in its natural history. The first scientific 
the existence of a poisonous spider in New 

was furnished by Dr. Ralph, in a communication 
ean Society in 1856 (see Journal Proc. Lin. 
(856, pp. 1,2). Dr. Ralph’s paper contained 
description of the full-grown spider, observations 
sting habits, and an account of experiments which 
made in order to test the potency of its venom, 
name, katipo, signifies ‘night stinger” (being 


om two words, saéati, to sting, and oa, the | 
nd, although more strictly applicable to the | 
g spider, it is often used to denote a wasp or | 


stinging insect. The species has been described 
ed in the Transactions of the New Zealand 

> (1870, vol. ili, pp. 56-59), under the name of 
tus katipo, and is closely allied to, if not identical 
habiting Australia, The exact range of this 

w Zealand has not been accurately ascer- 


pears to be rather local in its distribution, 
s strictly confined to the sand hills skirt- | 


Along the coast from Wainui to 


Waikanae (on the north side of € 


cessively abundant, From Waikanae to 
is comparatively scarce ; but at the latter f 
few miles farther north, it is said to be abu 
Manawatu, and thence along the coast for twent 
miles, it is very rare. At the mouth of the 
river, again, itis very abundant.; and a story is 
among the natives of the district about a fishing p: 
of whom were bitten by this dreaded spidey, an 
cases with fatal results, cn 
The writer then adduces several instances to'p 
that the bite cf the spider is occasionally fatal, and 
tainly very painful and distressing, But, he says, “I 
satisfied myself that, in common with ma 
venomous creatures, it only exerts its dreaded pow 
means of defence, or when greatly irrit > fo 
observed that on being touched with the fingi 
folds its legs, rolls over on its back, and simula 
remaining perfectly motionless till further mole 
it attempts to escape, only using its fangs as the ge 
ressort d” a 
The cocoon or nest of the katipo is perfectly sph 
in shape, opaque, yellowish white, and composed 
silky web of very fine texture. The eggs are of 
of mustard seed, perfectly round, and of a trans 
purplish red. They are agglutinated together in th 
of a ball, and are placed in the centre of the coco 
exterior surface of which is sometimes encrusted with‘ 
The spider itself undergoes the following changes: 
progos towards maturity :—In the very young st 
has its body white, with two linear series of co 


| black spots, and an intermediate line of pale red; 


parts brown ; legs light brown, with black joints, 

next stage, the fore part of the body is yellow, wi 
black “ eye spots ;” sides black, with transverse m 
yellowish white; dorsal stripe bright red, comme 
higher up than in the adult, and with the edges se 
At a more advanced age the stripe on the back is brig 
with a narrow border of yellow, and the thorax an 
are nearly black. In the fully adult condition, the fem 
of this spider is very handsome both in form and co 
Examples differ considerably in size, the body, whit 
almost spherical, varying in development from the 
a pigeon-shot to that of a small green pea; andi 
largest specimens the outspread legs, measuring a 
cover a space of only three-quarters of an inch; 
and body shining, satiny black ; a stripe of bright o 
red passes down the centre of the body, the edges b 
tinged with yellow, At the anterior extremity this st 
is broad and angular, and is surmounted by an. 
narrow mark of white in the form of a nail head;. 
this, and immediately above the junction of the th 
there are two divergent spots of orpiment yello: 
white edges ; legs black, with the extremities inclini 
brown. The male is considerably smaller, and hi 
body shining blackish-brown, with an obscure na 

of yellow down the centre of the back, broade 

the posterior extremity, and a similar interrupt 

each side of the body, 

‘The spider here described belongs to a genus- w 
contains several species in other parts of the world 
reputed venomous, Walckenaér, writing of the Latro 
tus malimignatus, an allied species, common in 
Corsica, and parts of Italy, remarks :-—** This” sy 
certainly poisonous; its bite causes, they. say, in 


` pain, lethargy, and sometimes fever ;” and Mr. Abbo 
| his account of Latrodectus in his “ Georgian Spidi 


states that its bite is “undoubtedly venomous.” J 
curious, also, as already noticed by Dr. Powell, tha 
species of this genus, so widely distributed over the. 
as to be found in Europe, America, Australia, ani 
Zealand, should all agree in being black with red 
ings, for colour is of all characteristics the most: 


and especially soin the case of spiders. 
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INSECT METAMORPHOSTS * 


VERYBODY, whether learned or unlearned, is aware that 

insects undergo changes in their shapes and habits, Siren 
numbers of popular works on natural history have made gs 
description of these changes or metamorphoses familiar to t ia 
public; and Newport, Dugés, Heroldt, Fabre, and those pai 
entomologists and naturalists whose names are household words 
amongst us, have informed the scientific world upon the ym 
tomical and minute changes of structure which accompany or 
wonderful varieties in form and in method of life. The array o 
facts is enormous, and yet, with all this vast amount of siering 
knowledge to build upon, very little progress has been made 
towards recognising the cause and meaning of metamorphosis in 
biology—in the science of life. The facts and details of the sub. 
ject have been accumulating, but the nature of its philos phy 
a been studied by very few naturalists, and it is only of late 
years that Lubbock and Fritz Miiller, and a few others, have 


geen Stimulated by the light of the theory of evolution to ex- | 





NATURE 


[Nov. 14, 1872 





amine into it. Believing that the subject is increasing in interest, 
and that its consideration bears upon some of the most im- 
portant theories respecting life, it is proposed to devote tes lecs 
ture to a description of the different kinds of metamorp wees 
insects, and to a consideration of the biological meaning of the 
momens. ' 

es Fe recall to your recollection two instances of vee 
may be called perfect and complete metamorphoses, When 
the tenderest cabbages are growing in the early summer, a 
number of very small caterpillars or larvæ may be seen upon 
the plants, devouring them in a regular and systematic rE 
Avoiding the leaf-veins as indigestible, they nibble the juicy ag 
and consume daily more than their own weight. These paso 
the gardener have small heads and ends, and the body is greenis 

and striped with yellow bands, being at the same time nay 
At first very small in size, the caterpillars do not attract yek 

attention, and especially, as after living for a few days, ami ide 
up out of the light, and look shrivelled and ill. aes sol 
time, the caterpillar in retreat bends its back violently, an 


Pic, 1.—Mctamorphosis of Tortoise-shell Butterfly, 


splits the skin of one of the rings or segments of the part nearest 


the head, then a vigorous struggle enables the legs and the head 
to be withdrawn through the 


have attained a new skin within the old one. 
favourite plant and makes up for lost time, grows rapidly, and 
really may be said to live to eat. It cares not for its fellows, 
nor for any other leaves ; it is content with its own cabbage, and 
has no ambition and no desire to quarrel or to move away. 
During growth the powers of mastication and of digestion in- | 
crease, but they are checked several times by the larva having to 
pass a period of quietude whilst a new skin is finished under the | 
old, and whilst this is cast off. These skin sheddings have a de- | 
finite relation to the increasing size of the insect, but they are 

not simple changes of skin because the old one has become too 

tight for its ary growing possessor, They accompany certain | 
important changes within the insect, and not only is the outside 
skin shed, but the mucous membrane of the digestive organs 


“A Lecture delivered before the British Association, 1872, 
Duncan, F. R.S. 


by Prof, 


crack, and the larva is noticed to | which term includes the sum of the changes of shape, habit, and 
It crawls on to its | 


| from being swayed to and fro by the wind. This is 


and of the air tubes which enable 


the creature to breathe, suffer 
also. They are really import 


ant elements in the metamorphosis, 
instinct, 
When full growth has been attained, the caterpillar crawls 


| from its cabbage and wanders restlessly about, even to con- 


siderable distances, in search of a dry sheltered spot. After 
having discovered such a locality, it fills up the space between 
its hind legs with silk, and attaches this part of the body to the 


| wood or stone, as the case may be. The larva then hangs head 


downwards, and forthwith begins to bend its head backwards, 
upwards, and then from side to side, until, after a little practice, 
it is enabled to touch the solid substance to which it is hanging 
on either side of its body, Then some silk is secreted, and by 
applying the mouth to the spots touched one after the other, a 
fine sling of silk thread binds the insect down and prevents it 
e last act 
of the larva which shows any evidence of will. Then it 

to look shrivelled, shorter than before, and broader behind the 
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head, and after a time the skin splits, and is shed with greater is large enough to admit the ’s body, the rem 2 
or less wriggling. _A Sticky, varnish-looking moisture covers the | process of brushing, the particles pei! by Pos ps wre a 
very different-looking thing which now presents itself, and dries | short time the wasp will be found to have made a tunnel, and the 
rapidly, and forms a case over the skin of the “pupa ” beneath. | constant out-pour of sand and clay indicates that excavation is 

He alterations within and without the insect at this time, that is | still proceeding out of sight. TA 
to say, during three or four days after leaving the cabbage, are Soon the Odynerus perfects two or three chambers ; 
carried out with great rapidity, and the future butterfly is well | in the bank and opening into the tunnel. She (for ce 
foreshadowed at this period in the structure of the chrysalis or | the female who docs the work) carefully pounds the insides 
pupa, Hanging as a chrysalis or pupa in a perfectly immobile | of the cavities and removes all roughness from them, and leaves 
condition, neither seeing, hearing, nor tasting, and losing very | them as commodious hollows, water-tight, and not likely 
little weight from the exhalation of its moisture, the insect lives | to fallin. This is not all. On coming back into the light, the 
on for many months, and until spring has nearly ended. Then wasp seizes cylindrical pieces of earth, and moulds them more or 

_ the dark case splits, and a tender white butterfly crawls forth, | less into shape with her jaws, and places them in front of each 

_ and, under the influence of warmth and the sun, becomes dry, | other, and side by side, so as to form a hollow tube, which sticks 

| out from the bank and opens into the tunnel. The free end of 

this ante-chamber is left open, and the pieces of which the whole 
is formed are gummed together and pressed. The tube is exe 
= i 





Fic. 2.—CEsophageal Epithelium. 


» stretches, and unfolds its crumpled 
ot legs, trails a short body, ! 
front of its head, the of the modification of its former jaws, | 
and to flight. Ommowwhite butterfly, whose solitary 
: a wandering, and whose flight in company is 
ding and vibrating, lives for love. It has a 
abbages, rarely condescends even to sip or suck 
tiest nectar from flowers. After a longer or shorter ex- 
it begins to lay eggs, and places them in the immediate 


- 


Fic. 5.—Stomach Structure of Pupa. 


l tremely fragile, and the pieces of it are not in contact everywhere, 
| Nevertheless, the Odynerus passes along it readily enough, but 
no other insect of its size can do so. All this work is carried on 
= ias l whilst the wasp appears to be in an intense state of excitement 
ane AEA Siracwere and when it is completed the = nites off to po flowers s 
s , ral But not to return to its former abits, On the contrary, the 
neighbourhood of the favourite food of the larvæ, which are purposeless tumbling about of flowers, and the occasional sip of 
to come from them. : nectar, are forgotten, and the flighty little vegetarian becomes a 
Another familiar example of perfect metamorphosis may be | ferocious and ardent huntress of prey. She seeks the small larvæ 
studied in the instance of oneof the false wasps, Odynerus parietum, of a species of weevil which abounds about the plants, and seizin 
e ki small wasp-like insect may be seen on the other side of the one, i her sting into it, so that a weak venom is introdu 


R igs 
I in great companies on lucern and clover when in full close to the nervous system of the victim, The larva is paralysed 
flower. It is a solitary kind, and the male and female care eo. eal pas 
nothing for their companions, who rush and tumble over, in, | ve 


: = 

and about the flowers, sucking their sweetness, and squabbling | pia ~- "e z OCGA A 
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Fic, 6—Stomach Structure of Imago. 
Pas ioa i 

: | | r er | at once, but not killed ; on the contrary, it remains motionless, 
a but lives. She then flies off with her prey to the bank, enters 
| = the tubular ante-chamber, traverses the tunnel, and reaches one 
| Pe fen yore. of the chambers. Here she deposits her insensible victim, and 
N T. lays one egg close to it. Returning again to the field, she seizes 
and flying for the freshest corollas. - Day after day this buzzing | another larva, stings it, and carries it off to deposit it close to the 
busy crowd may be seen leading a life of happy enjoyment, feed- | first. This procedure is repeated as many as thirty times, and 
ing, playing, and flirting ; but after a while an unusual excite- | the chamber becomes full of insensible weevil larvee and one 
‘anent is noticed amongst a large number of the insects. ‘These | Odynerus egg. _ The other chambers are filled in the same mane 
extend Sete flight beyond the favourite field, and seek the neigh- | ner, and an egg is laid in each. Then the wasp comes out of the 
) of sandy clayey banks close by. They may be ob- | tunnel for the t time, breaks down the tubular ante-chamber, 
St digging their heads into the sand with great assiduity, and | so as to hide the entrance to the tunnel and chambers, flies off, 
‘pulling out sand grains, and gradually forming a hole, Each | and dies, She never sees her offspring, for which she, a vege- 
Wasp works independently of its neighbour, As soon as the hole tarian, has provided animal food in abundance. , 





















en one is finished it attacks another, until all are eaten 
his is the life of the larva. It is incapable of walking any | 
ince, and simply leads a life of gormandising on the flesh and — 
ces of weevil grubs. It never emerges from the chamber, and | 
en it has no more to eat, spins a cocoon of silk around itself, 
‘sleeps therein during the late autumn, the winter, and until 
pring. Then a change in form ensues, and a pupa, which 
eatly resembles the perfect insect, appears under tre skin 
js shed. In the course of a few weeks the perfect false 
scapes from the pupa skin, digs its way into the world, 
merges to enjoy the destiny already described. 
Many other false wasps which belong to the same group of 
nsects as this Odynerus have a somewhat corresponding life 
ycle, and choose many curious kinds of prey, but the formation 
the safeguard of {the tubular ante-chamber places this kind in 
vance of all others. It is then an example of very perfect 
amorphosis with high instinct, and, like in all other mstances 
what is termed perfect metamorphosis, there is an intermediate 
ige of a quiescent pupa between that of the larva and imago, 
th of which are able to lead independent and distinct kinds of 
s, and to take food. 
Considered as isolated examples, these two instances of- 
étamorphosis are perfectly inexplicable, except on the theory 
at the successive changes—shape, structure, and habit-— 
ere especially given to the species at their origin, by special 
gation. When, however, the nature of the very different 
metamorphoses of other insects, which closely resemble these 
structure, is examined into, this view does not give entire 
satisfaction, and an uncomfortable feeling arises, that we with 
inite understandings are tying down the operations ard myste- 
sys of Omnipotence to our own limited standarc. 
ut before proceeding any further, it is necessary that the 
ature of some of the structural alterations which occar during 
metamorphosis should be stated. By so doing a distinction can 
e appreciated between ordinary continuous growth or progres- 
“give development, and the changes which occur during the per- 
fect metamorphosis of an insect. Consider shortly the nature of 
the change of outside form. A young larva of a butterfly or 
mioth has a head which is not separated bya neck from the long 
“body, and the whole is divided more or less distinctly into rings 
‘or segments. The three segments next to the head form the 
chest and support the true legs, and are succeeded by nine others 
belonging to the body or abdomen. There are then thirteen in 
all. ‘The body segments are nearly equal, but the last is the 
smallest, and it, together with some of the other rings, supports 
at are termed false legs or claspers. They are continuations 
of the skin, and do not exist in all larvæ of butterflies and moths ; 
and, although they are extremely useful in enabling the insect to 
| hold on and to crawl, they disappear in the pupa state with the 
Jast skin-shedding. Thus there is the head segment, and three 
chest segments, and nine body segments, and on the side of each 
- of these, excepting the head, 1s a point, which usually marks an 
opening where air tubes or trachea: enter the body to ramify over 
he whole of the internal structures. When within tne egg, and 
yefore it was perfectly formed, the head of the larva consisted of 
Teast four separate pieces, but these united and coalesced in 
me before birth. None were destroyed, but the elges of the 
eparate portions fused together. A corresponding fusion and 
jlending of certain of the chest and body segments occurs during 


‘metamorphosis, and there is neither a destruction nor new crea- 
‘tion of parts to produce the extraordinary difference between 
the long body of a caterpillar, the short swathed fgure of the 
ipa, and the great chest and small abdomen of tae butterfly. 
‘ho same anatomical elements are present, but they are more or 
nodified, 
The. first 
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alis to view, and all the characteristics of the skin 
Jost 








in siz id the insect really , l 
© Tortoise-shell butterfly larva is thus suspended, with its skin on, 
= for some ten or twenty hours before the chrysalis is revealed. 





“tremely delicate tissue. The false legs drop off. with 


| a few minutes. 
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panded slowly. The skin bursts, and th 
self to the utmost to extend the fissure along 


body, and gradually draws out its antenna, 
weak but long legs, and immature wings, all of he 
maturing beneath the old skin, and are covered wi 




















skin, and the pupa hangs in this moist and curious conditio 
‘Then it makes a few powerful efforts, and con 
tracts and expands itself to the utmost by taking in air throu 
its air tubes and forcing it out again by bringing the segments 
closer together. The result is to contract the body segme 
along their under surface, and to diminish their length generally 
The front margin ofone segment is drawn up within the hinde 
edge of the one in front, and especially in the case of the fifth 
sixth segments, ‘This contraction persists, and in the neighbo: 
hood of the fifth is sufficient to initiate the small waist-like. circular 
division between the chest and the body, which becomes: mored 

tinct in the imago than in the pupa. Atrophy and shortening 
of the fifth and sixth segments occur ; and there are correspon 
ing changes in the first and second segments, so as to commer 
a neck. <A gelatinous viscid fluid is secreted by the pupa, and 
covers all its delicate external skin, and by hardening aggh 
nates all beneath. Afera while the true skin of the pupa, 



































between the number of its 
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drawn up inside the b 
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enlargement of the rings which su yp 
third and fourth—with much consoll 
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fact the nervous cord is shortened, its 





is external. 
less membrane, which is continuous with a correspo 
in the mouth in front and in the stomach behind. | 
the basement membrane, and that of the gullet is foldec 
| when itisempty. When the gullet is crammed ‘wi 
folds are obliterated and the membrane is stretched. Al 
side of this membrane is covered with a layer of delicat 
agonal cells, which are very small and thin, and consist of a ph: 
cell wall and transparent fluid contents (Fig. 2). They cove 
basement tissue like a pavement, and the morsel of food com» 
contact with them, and they absorb and transmit any veget 
liquids which may escape from the cells of the leaf. Betw 
the hexagonal pavement cells here and there are oval depressic 
filled with granular mucus. The basement tissue is slightly 
pressed in these spots, and these crypts secrete a fluid wh 
like the salivary glands of man upon starchy and sugary 
Amongst the hexagonal cells are others which have their uppe 
surface produced into a short tooth-like projection, that fo 
shadows a remarkable structure in the perfect Insect. Outside 
the basement membrane is a single row of hoop-shaped muse 
fibres. They are broad and nucleated, but: not striated, 
fibre encircles the gullet, and tends, with the simultane 
traction of its fellows, to diminish the calibre of the tul 
to throw it into longitudinal folds. Their passive -dilat 
the contrary, permits the gullet to become disten 
_ have, however, the peculiarity so common in the circu 
| fibres of all animals, of contracting one after the 
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and of dilating or expanding in the same rhy 
| result of this progressive contraction is to 

the gullet in the direction of the stoma 
contraction and the expansion permit the la 
which is outside the circular set, an 
dinal, to pull up and shorten the 
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attached to a rng behind the mouth, and around the commence- 
ment of the gullet, and they are continued down the tube to the 
stomach They are closely packed, and are very distinct When 
the gullet is shortened by their contraction, any food in 1t 1s 
brought nearer the opening into the stomach, and then 1t 1s forced 
into that organ by the progressive contractions of the circular 
fibres The piece of leaf is lubricated by the granular mucus of 
the crypts, and ts squeezed by the contraction of the circulai 
fibres Much of the contents of the cells of the leaf is thus set 
free, and 1s absorbed by the mucous cells, and transmitted 
through the basement tissue to the blood, which permeates all the 
tissues more or less 

The stomach is large m comparison with the size of the 
laiva, 1s cylindrical in shape, and does not taper gradually 
into the gullet in front and the mtestme behmd The 
calibre ıs many times greater than that of the rest of the digestive 
canal Luke the gullet, a mucous layer, a basement membrane, 
and two sets of muscular fibres, enter mto its composition But 
the mucous membrane differs ın every particular, except in the 
structureless basement membrane ‘The basement membrane is 
densely covered internally by an aggregation of large cells of two 
kinds, and the more active the larva may be 1n its eating, the 
moie numerous and larger are these cells One kind ıs elongate, 
and narrow at the base, where there 1s,an‘attachmeat to the mem- 
brane, and rounded at the free end (Fig 3). ‘They are thus more 
or less club-shaped, and they are formed by a very delicate cell 
wall, a nucleus and more or less granular, coloured, and liquid 
cell contents They are crowded together, and belong to what 
1s called columnar epithehum They become less bulky, 
thinner, and crooked, if the caterpillar 1s starved, and just before 
the shin-sheddings also Another kind ıs represented by large 
globular cells, which are fewer m number compaired to the others 
They are composed of a very delicate cell wall, of nuclei, and 
liquid contents, and they burst in the ordmary process of diges- 
tion, and appear to supply a gastric juce The columnar cells, 
on the contrary, absorb nutritious matters, and transmit them 
through the basement tissue These huge cells are very remark- 
able, and all degenerate, and greater part are cast off during 
skm-sheddings A layer of circular or hoop shaped muscular 
fibres 1s found outside the basement membrane, and whilst those 
of the fore pait of the stomach are so closely applied to each 
other, side by side, as to form a continuous circula: muscular 
coat, those of the nether parts of the organ are wider apart, but 
at the termination of the canal in the intestine they are again 
concentiated, and not simply in one row, but in many, so as 
to form a dense circular muscle orsphincter The longitudinal 
fibres are outside these, and are continuous m front with 
those of the gullet, and they end in the tissue, which 
connects the dense circular fibres of the sphincter together 
The large cells of the mner coat of the stomach are not found on 
the basement membrane which covers the thick sphincter, and 
they cease suddenly a short distance in front of it 

This part of the stomach is evidently ın very constant and some- 
what violent movement, for theuse of thedensemassof circular fibres 
1s to compressand crush the food inits passageto theintestie, con- 
sequently, a cellular layer exists on the basement, which 1s suited 
to bear pressure The cells of this part resemble to a great ex- 
tent those of the gullet, they are flat, hexagonal, and pavement- 
like, but a great number of them have very decided tooth-like pro- 
jections on their free surface (a, Fig'4) These projections occur 
In numerous circular senes, and they are sufficiently promment to 
wound a delicate vegetable cell passing over them, and submitting 
to the pressure induced by the contraction of the circular fibres 
It is evident that if the muscular contraction be great, and the 
cells of the leaf rather hard, these hexagonal tooth-bearers will 
suffer from much and perhaps destructive compression. 

But a very interesting structure ıs superadded to this part of the 
digestive system ın order to prevent such an accident to the deli- 
cate mucous membrane There 1s a layer of very large flattish 
cells beneath the basement membrane and between it and the 
circular fibres Each of these cells (4) contains much fluid within 
a very visible cell bag, and there are the usual nuclei They are 
not quitem opposition laterally, and they rest upon an expansion of 
the muscular fibres, some granular fluid and nucle: mtervening (c) 
Their office 1s to act as cushions beneath the immediate seat of 
pressure, and where the circular fibres are the strongest, there 
they are best developed This arrangement of fihies, cushion 
cells, basement membrane, and delicate tooth-like projections, 1s 
continued to the extreme end of the stomach. There the circular 
sphincter muscle exists, and the basement 1s folded more or less 
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ongitudmally, so as to admit of the caltbre of the canal being 
extended and contracted tothe utmost The cell teeth are found 
here in angular sertes, and there 1s one circular row of large ones, 
Microscopic examination of the dense mass of circular fibres re- 
veals that the fibres are separate, stout, and that some of them 
possess a structureless investing membrane (¢) The longitudinal 
muscles of the stomach, which are extremely long and close to- 
gethei, end by forming one or even three processes, which are 
united to the circular fibres, and the corresponding fibres of the 
intestines take their origin in this sphincter Many nerves and 
air-tubes supply this part, which ends in an intestine of moderate 
length, and which time wil not permit me to consider 

These structures are all developed in exact relation with the gor- 
mandising habits and the nature of the food of the cabbage-eating 
larvæ The pieces of raw vegetable consist of cells with tolerably 
stout walls, and these have to be broken into before any nutri- 
tious matter can be let out to be digested, and the growth of the 
insect 1s so rapid that the quantity of food swallowed and passed 
along the stomach ıs very great 

This active stomach has periods of rest during the 
skim-shedding, when the cells of its mucous coat are cast 
off and replaced by new ones The day comes at last 
when the caterpillar loses its love for cabbage and 1s to get 
no more, and then, ere it hangs pendent before the alterations in 
the size of the segments commence, changes may be noticed to have 
begun in the anatomy just described, changes which might take 
place from disuse The stomach 1s, comparatively speaking, 
empty of food, the club-shaped cells are smaller and less round, 
and the globular cells are broken up The muscular fibres 
appear thinner, wider apart, and more transparent Immediately 
after the agglutination of the outside of the pupa occurs, sensible 
changes proceed in the digestive canal, and very rapidly By 
the fifth day the whole canal has become shorter, the gullet has 
become thread-like and longer than im the caterpillar The 
stomach 1s not half the length or one-third of the breadth of its 
former condition, and the mtestine 1s longer than before A 
general atrophy of all the layers of muscular fibre exists, and the 
dense muscular: sphincter of the stomach with its pecuhar fibres 
has been absorbed and i1eplaced by simple, separate, and delicate 
circular muscles, The longitudinal fibres are wide apart, and 
very transparent The longitudinal folds of the gullet have dis- 
appeared with the mucous crypts, and the basement membrane 
1s covered with a granular fluid, m which the remains of the old 
hexagonal cells float A mass of broken down, club-shaped 
globular cells occupies the small stomach, and a totally different 
arrangement covers the basement Cells packed closely together 
here and there, and separated by limes of granules, indicate that 
a new kind of mucous coat 1s being developed- ‘These cells 
assume the hexagonal shape, are moderately tall, and contain a 
few granules, and they extend over the place of the tootlied cells 
at the sphincter, and join the cells of the intestine (Fig 5) The 
toothed cells have disappeared, and the cushion cells of the region 
of the sphincter also All these structures are remarkably deli- 
cate and difficult to manipulate, and ıt may be remembered that 
they aie not performing any function whatever 

When the imago escapes from its hard pupa case, and 
when it has completed its metamorphoses, the digestive 
canal presents further modifications, which are brought 
about, however, during the imprisonment. The gullet 1s 
longer, and has a sac-lke crop projecting from it, the 
stomach ıs narrower, and the intestine 1s longer. All the mus- 
cular fibres are extremely delicate, and there are no new arrange- 
ments of them. ‘The basement membrane of the gullet 1s 
developed on one side mto a bag-shaped tissue, and the whole 
of ıt 1s covered by extremely delicate cells, most of which have a 
long hair-like process sticking up from them, which was fore- 
shadowed by the tooth-like projection of the larva state The 
stomach cells have mcreased in height, and contam granules, 
but they resemble those of the pupa until the food 1s taken , then 
the cells increase ın size, and many are set free m a globular 
form, and there 1s not a want of likeness between some of them 
and those of the larva (Fig. 6) Thus long gullet, crop, and tubular 
stomach, so flaccid from want of strong muscles, is admirably 
adapted for the peculiar food of the perfect msect. The sugary 
fimds of flowers require no crushmg and rasping, and not much 
digestion—so the hairs of the gullet-cells assist in the passage of 
the syrup down the canal, and the gentle pressure of the delicate 
muscles of the stomach suffices for its purpose 

To say the least, these are wonderful changes ın the same 
anatomical elements, and they mdicate that metamorphosis in« 
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cludes modifications the result of disuse and alterations which 
hear a prospective relation to the future wants of the altered 
msect form, 

It appears at first sight that this separation into different stages 
of life is necessary for the insect, and that ıt must have a time 
devoted to eating, digesting, and assimilating, a quiet condition 
devoted to internal changes, and a stage where reproduction can 
be carried on, But this generalisation fails when ıt 1s remem- 
bered that some larvee eat and 1eproduce, and some imagos repro- 
duce and lead bloodthirsty lives also It ıs important to recog- 
nise the distinction already hinted at The growth of the young 
embryo larva within the egg, and that of the escaped and skin- 
shedding larva, 3s progressive, but the descriptions given of the 
changes 1n the shape and ın the anatomy of the digestive organs 
of the pupa and imago, prove that they do not depend upon 
simple progression from elementary candition to complexity The 
changes of structure belong to a different order of things to the 
m growth of the larva’s tissues} they appear to be supers 
added, 





(Ta be continued ) 








NOTES 

THe Medals in the gift of the Royal Society have this year 
been awarded as follows :—The Copley Medal has been awarded 
to Piofessor Friedrich Wohler, of Gattmngen, For Memb R S,, 
for his numeious contributions to the Science of Chemistry, and 
more especially for his researches on the products of the decom- 
position of Cyanogen by Ammonia ; on the Derivatives of Unie 
Acid , on the Benzoyl Series, on Boron, Silicon, and their 
compounds , on Titanium, and on Meteoric Stones, A, I.oyal 
Medal has been awarded to Professor Thomas Anderson, M,D.,, 
for his investigations on the Organic Bases of Dippell’s Animal 
Oul , on Codeine; on the Crystallised Constituents of Op.um , 
on Piperin and on Papaverin , and for his researches m Phrysio- 
logical anl Agricultural Chemistry A Royal Medal has been 
awarded to Mr, Henry John Carter, F RS, for lis long-con- 
tinued and valuable researches in Zoology, and move especially 
for his inqmries into the Natural History of the Spongiade 
‘tne Rumford Medal, awarded every two years, has been 
awarded ‘to Anders! Jonas AngstrSm, For Memb, R,S, for 
his Researches on Spectral Analysis, 


THE annual meeting of the Fellows of the Royal Society, for 
the election of officers and Council for the ensuing year, w-ll be 
held, as usual, on the 30th inst As we have before announced, 
Dr Sharpey, after q long period of service as secretary, resigns 
his functions, which haye been of such preat advantage to the 
Society, and by the performance of which he has earned the 
thanks and respect of all men of science, Prof Huxley being 
nominated by the council as his successor. 


IN the Boston Dasly Advertiser for Saturday, Oct 26, 1872, 
the conclusion of Prof. Tyndall’s last lecture 1s thus 1eported -— 
“‘There are three great theories which enable the human mind to 
open the secrets of nature—the theory of grayitation, the me- 
chanical theory of heat, and the undulatory theory of lght. 
These three pillars, as far as the human intellect 1s concerned, sup- 
poit the universe To whom are we indebted for these dis- 
coveries? To men who had no practical ends in view, and who 
cared only for the truth To-day, when there are so many 
temptations to young men to leave pure science for practical 
aims, it hehoves us to look with sympathetic eyes upon the 
investigator who makes all this knowledge possible. I met on 
the steamship Russia a respected friend who ascribed the electric 
telegraph to fa sonrce to which I certainly should not have 
thought of referring ıt, It 1s the direct outcome of men who 
never made ashilling byit Volta, Faraday, never made a shilling 
by it All honour to the men who make these discoveries 
Gauss and Weber, at the University of Gottingen, actually con- 
structed a telegraph lne from the physical cabinet to the observa- 
tory. Gıye all honour to the men who apply discoveries, bit do 
not forget the men who make them, Many of you im this country 
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have made fortunes, and have shown that you know how to apply 
them, Look with sympathetic eye upon the investigators Give 
them opportunities Do not overload them with other work 
‘Cast your bread upon the wateis;' and believe me ‘it will 
1eturn to you after many days? My course among you 1s nearly 
over I began it with some anxtety and end it withiegret It 
has been harde: for me at times than Nhad expected, and I owe 
much to my assistants I shall long and gratefully remember 
my reception on the occasion of my first lecture here If I am 
treated ın the same manner elsewhere, I shall return to the old 
country full of content, Dunng my stay here I have heard ‘the 
old country’ mentioned again and again You cannot abolish 
your antecedents, Out of England’s loins you haye come, Your 
ancestry 1s stamped upon your faces, your laws, yow politics, 
and your characters De Tocqueville, sympathising with demo- 
cratic institutions, says, regarding England and America: “I 
refuse to regard these people as two ; one 1s the outgrowth of the 
othe.” Atrocious ignorance of each other 1s at the bottom of 
all our differences, I trust that hereafter each nation will respect 
the Individuality of the other, while thoroughly maintaining tts 
own.’ The lecture was Istened to with great attention, and 
loudly applauded at the close Every pomt made in behalf of 
the investigators, and upon our relations to the mother county, 
received loud approbation, Our report cannot do justice to Dr. 
Tyndall’s earnestness ın the latter portions of his lectme Itis 
to be hoped that some of our so-called ‘practical men’ may 
take to heart the lessons he has tired to teach them ” ` 


THE late Prof, De Morgan, 1n a note to his article on Tables 
in the *‘ English Cyclopzdia,” strongly expresses his regret that 
the British Museum did not purchase Dr Hutton’s valuable 
mathematical library, and, consequently, the first set of mathe- 
matical tables ever collected in England was dispersed With a 
view to avert a similar break-up, we may inform our readers that 
at a veiy early date the mathematical collections of the late Mi 
Babbage must be disposed of It 1s with reference to these that 
De Morgan, mm the above-cited article, acknowledges his indebt- 
edness (‘‘Jarge and rare collection of Tables’’), Its excellence, 
however, 1s not confined to this special department only. We 
learn that catalogues will be issued in the course of a few days 


Tn reference to the Swiney Lectureship, which we announced 
recently as having become vacant, we venture to hope the post 
will not be thrown away on some one who 1s already well off, 
and has taken his place in life, but that ıt will be given to same 
young man who has shown himself well qualified for scientific 
research, and who may thus be enabled to deyote his time to 
investigations which may lead tọ results of enduring value, 
Several eminent men have already held this lectureship, 1n- 
cluding, we belese, Dr Carpenter 


Pror Wess, of the Vienna Observatory, has recently passed 
through London, on his return from a tour of inspection through 
the United States, where he has visited all the principal observa- 
tories, in order to collect materials for a report on the instruments 
demanded by modern science in a first-class observatory like that | 
of Vienna, which 1s about to be removed and extended It ap- 
pears that the .26 inch object-glass ordered by the American 
Goyernment, as soon as the completion of Mr. Newall’s magnifi- 
cent instiument has established the feasibility of such an enorm ous 
aperture, 1s already finished, and the mounting is in a forward 
state, 


Silliman’ s Journal for November mentions the death of the 
Rev John B Perry, Professor of Primordial Geology ın Harvard 
College, and of Dr John F Frazer, Professor of Natural Philo- 
sophy and Chemistry in the Univeisity of Pennsylvania 


THE death 1s announced, 1n the Isle of Wight, on Friday last, 
of Dr, H, B Leeson, F,R,S , for many years lecturer on chemis, 
try at St, Thomas's Hospital, 
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TuE University of Aberdeen certainly 1s not disposed to 
neglect science m looking out for a Lord Rector; among those 
spoken of to be put up for the next election, me Mr Darwin, 
Prof Huxley, and Dr, Lyon Playfair 


WE are glad to call attention to the fund now being raised for 
the education and maintenance of the family of Mr John Cargill 
Biough, subscriptions to which may be paid at Messis Robarts 
and Lubbock’s bank We understand that a considerable 
amount has already been received 


THE winter couise of lectures at South Kensington Museum 
for the instruction of women in science and ait was opened on 
Monday by Prof Duncan, The course 1s to consist of three 
series—the first by Prof Duncan, on ‘‘ Cosmogony and the 
World as a Planet,” the second by Prof Carey Foste, on 
“ Physics ,” and the third by Prof Rutherford, on “ Physi- 
o.ogy ” There was a large attendance of ladies 


THz Committee of Duectors of the Crystal Palace have 
resolved to extend the uses of that Institution by establish- 
ug practical engmeering classes, ın connection with their 
School of Art, Science, and Literature, under the Principalship 
of Mr J M. Wilson, Assoc Inst CE Such a preparatory 
course will render pupils on entering an engimeer’s office at 
once useful to their employers, and will enable them to take 
advantage of the opportunites offered to them during the time 
they are articled These classes have been established for the 
purpose of affording to students of civil and mechanical engineer- 
ing the advantage of thorough piactical instruction in the 1udi- 
ments of eithe: profession, and in the manipulation of materials 
The classes are also available for gentlemen anxious to become 
engineciing draughtsmen, or to compete for the Whitworth 
Schol-rships, or to enter the Steam Mercantile Marne ‘The 
course of mstiuction will consist of three terms extending over 
welve months One term will be spent in the drawing office, 
one in the pattern shop and foundry, and one in the smith’s 
fitting and erecting shops The students will be engaged m 
mechanical drawing, estimating and calculating, pattern-making, 
and constiuctmg machinery for the market Lectures will be 
delivered from time to tıme by the Princtpal, o1 by some eminent 
professor, on subjects connected with theoretical and practical 
engineering, and the students will be required to pass an examı- 
nation upon such lectures at the expiration of each term Con- 
venient and estensive shops and offices, supplied with the best 
engincering machinery, have been fitted up for the purposes of 
the institution The shops will be finished and the teaching 
commenced on January 1, or within a few days of that date 
The premium for the year’s instruction will be fifty guineas The 
Crystal Palace 1s in many respects most suitable foi such a pur- 
pose, for, irrespective of its being central and easy of access, it 
contains so many engineeiing models, works of science and art, 
hydraulic, pumping, and other machinery, that illustrations of 
important works in great vauety are always accessible 


Lorp F CavenpisH, M P., presided on Monday at a meet- 
ing of the committee appointed to consider the proposed plans 
for establishing a College of Science at Leeds The cost ori- 
g nally estimated was 61,0007 , but the funds are not forth- 
coming, and a committee was appointed to reconsider the 
subject, 


Sir H, C. RAWLINSON, in his inaugural address on Monday 
night to the Geographical Society, referred to two contemplated 
African expeditions—one, got up by Livingstone’s frends, and 
called the ‘‘ Lrymgstone Congo Expedition,” 1s to ascend the 
Congo from above the rapids, and endeavour to penetrate to the 
equatorial lake where Livingstone’s rivers are lost, and in the 
yicmmity of which 1t 1s expected the great traveller will be found 
at the close of next year. Livingstone’s close friend, Mr J 
Young, of Kelly, has taken upon himself the expenses of the 


expedition to the amount of 1,500/ or 2,0007 A rival Geiman 
expedition has been officially announced as in preparation for 
the same ieason 


TuL following numbers are stated to haye been sold of 
Mr, Mauray’s scientific books at his annual ‘‘sale” last week — 
6,200 of Mi Darwin’s new work on the “ Expression of the Emo- 
tions m Man and Animals ,” r, roo of Darwin's “‘Ongin of Species” 
and other works , 350 of Lyell’s ‘‘ Principles of Geo'cgy,” 2 vols , 
900 of Lyells “ Students’ Elements of Geology ,” 1,500 of Kurk’s 
‘í fTandpook of Physiology ,’ 300 of Su Roderick Murchison’s 
“‘Siluria ,” 1,200 of Prof Newth’s ‘‘ Natural Philosophy ,” 380 
of Whymper’s ‘* Scrambles on the ilps ” 


A TELEGRAW from Copenhagen states that Mr Edward 
Whymper has arrived there from his second Jouney of explora- 
tonin North Greenland He brings with him uch collections 
of curiosities, among which are some very singular specimens of 
fossil wood 


THE Conversazione vf the Photographic Society was held on 
Tuesday evening last, ani the Annual Exhibition of Photographs 
will be open at the rooms of the Souety, No 9, Conduit Street, 
tll the 30th imst, from nine till dusk, and on Monday and 
Saturday evenings 


THE members of the Hunteian Society were received by then 
President, Dr Heibert Davies, on Monday evening last, at 23, 
Finsbury Square In the course of the evening some ouiginal 
experiments were performed by Prof Norris, of Birmingham, 
showmg some hitherto unnoticed manifestations of the attraction 
of cohesion, with a view to explain the possibility of the passage 
of blood corpuscles though the captllaries in certain morbid 
states of the body, without the capillaries themselves being 
destroyed 


Ox the evenmg of November 5 two new planets were dis- 
covered at the Paris Observatory The first, discovered by M 
Paul Henry, about 9 o’clock, is of the 11th magmitude, the 
second, discovered by M Prosper Hemy, 1s ın magnitude 11 š 


Pror WINLOCK communicates to 1,909 of Ast onanesche 
Nachrichten carefully tabulated ‘‘ Results m Right Ascension 
of Observations of 156 Fundamental Stars observed with the 
Meridian-Circle of Harvard College Umversity ” (1n English) 


IT may not be generally known, says the 4 strosomecal Re 215Ler, 
that amongst other works translated of late years into the Chinese 
languige are the following —Iierschel’s ‘* Outlines of Astro- 
nomy,” by Wylic, 3 vols, sm folio, China, 1859 , De Morgan’s 
*¢ Algebra,” by the same, 8vo , 1859, Mac Gowan’s ‘‘ Law of 
Storms,” China, 1853, Milners ‘‘Flistory of Ynglard,” 
abridged, by Muirhead, Shanghai, 1856 There 1s also a 
Treatise on Arithmetic, in Chinese, by Wyle, 1853 


THE committee of the Palestine Exploration Fund have just 
received a first instalment of the wok of surveying the Holy Land 
It consists of the first three sheets of an Ordnance map of the 
coun‘ry, on the scale of one mch to a mile, based on an accurate 
trigonometrical survey, and inclucing the district between Jaffa 
and Jerusalem, and the country north of Jerusalem towards 
Nablous, and embracing an mea of 560 square miles The survey 
has been already completed over an area of about 1,000 square 
mules, ind further sheets may be expected about the beginning of 
the new year 


Tur Ninth Report, just issued, of the Belfast Naturalists 
Field Clb, sneaks of contmued activity and enterprise on the 
part of the Socvrety A considerable portion of the report 1s 
occupied by accounts of the various excursions, and short abstracts 
are also given of a number of papers read at its meetings, many of 
them haying a chiefly local interest, 
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THE BIRTH OF CHEMISTRY 
IV. 


ron, lead, quicksilver —Colouis used for painting and dyeing — 
Glass — Certain minerals known to the ancients —Misceiianeous 
processes —Associanon of the seven metals with the seven greater 
heavenly bodies — Consequent lentroductton of symbols nto the 
history of matter. 


[RON was not ın common use till Jong after the introduction of 

copper It 1s far more difficult to procure, because 1t 1s not met 
with in the native state, and the fusmg pomt is very ugh The 
metallurgy of 1ron is more complex than that of copper, and 
when obtained it 1s a more difficult metal to work, According 
to Xenophon the melting of 1ron ore was first practised by the 
Chalubes, a nation dwelling nea the Black Sea, hence the name 
Chalups (yéAv) used for steel, and hence our word Chalybeate 
applied to a mineral water containing iron Steel was known to 
the ancients, but we do not know by what means it was pre- 
pared , it was tempered by heating to redness, and plunging in 
cold water According to some, kuanos {:tvevos) mentioned by 
Homer was steel, but Mr Gladstone prefers to conclude that it 
was bronze Iron was known at least 1537 BC It was coined 
into money by the Lacedemonians, and ın the time of Lukourgos 
was ın common use It was used in the time of Homer for 
ceitain cutting-instruments, such as woodmen’s axes, and for 
ploughshares Its value is shown by the fact that Achilles pio- 
posed a ball of iron as a prize for the games in honour of 
Patroklos Neither ron money nor iron implements of great 
antiquity havebeen found, because, unlikethe othe: metals of which 
we have spoken above, non rusts rapidly, and comparatively soon 
disappears No remains of it have been found in Egypt, yet 
Herodotus tells us that iron instruments were used m building 





Fifteenth Century Bc 


Fıs 3 —Egyptian Bellows 


the pyramids , moreover, steel must have been employed to 
engrave the granite and other hard rocks, massive pillars of 
which are often found engraved most delicately from top to 
bottom with hieroglyphics Again, the beautifully engraved 
Babylonian cylinders and Egyptian gems, frequently of cornelian 
and onyx, must have required steel tools of the finest temper 
We have no record of the furnaces in which 1ron ore was smelted, 
but we know that bellows were 10 use inthe roth century n € in 
Egypt, and some crucibles of the same period are preserved in 
the Berlin Museum They closely resemble the crucibles ın use in 
the present day ‘The accompanying woodcut (Fig 3) represents 
a double pair of bellows, a furnace, fuel, and above perhaps a 
crucible 

The native Indians prepare 1ron from hzematite at the present 
time by equally primitive bellows, which indeed resemble the 
above very closely, and which, without doubt, have been un- 
altered for centuries A small furnace, A (see the accompanymg 
section, Fig 4),* 1s rapidly constructed of clay, and mto 
the bottom of this two nozzles B, are introduced, these are 
connected with the bellows by bamboo tubes The pellows, 
c, consist of cup-shaped bowls of wood covered with goat- 
skin above, and connected with the bamboo below In the 
centre of the goat-skin cover a 1ound hole is cut, the blower 
places his heel upon this, which 1s thus closed, while at the same 
time the shin is depressed and a blast 1s driven from tne tube, 
then he steps upon the second shin, and thus a continual blast 1s 
keptup The bent bamboo and string, D, 1s foi the purpose of 
raising the goatskin cover of the bellows after depression, which, 


+ We are indebted to Dr Percy for permission to copy this igure from his 
“í Metallurgy,” and to Mr Murray for the other woodcuts 
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it will be noticed, 1s accomplished in the Egyptian bellows by a 
string raised by the hand, A piece of heematite 1s intioduced 
wth some charcoal, and after the lapse of some time, 1t 1s reduced 
by the carbonic oxide to a spongy mass of non. Undoubtedly 
a crude furnace and appliance of this nature was used by the 
first smelters of iron, 

Although we hear less of lead than of the preceding metals, 
it was known to the Egyptians at an early date, and it 1s men- 
tioned by Homer In the time of Phiny leaden pipes were used 
to convey water , and sheet lead was employed for roofing pur- 
poses The chief supply of the metal came from Spain and 
Batan Pliny beheved that lead was reproduced ın the mine, 
so that 1f an exhausted mine weie closed 1t would be fit to work 
again in a few years’ time ‘This idea of the growth of the 
metals was very generally accepted by the alchemists Tin and 
lead were sometimes alloyed together by the ancients, and tin 
was used as a solder for lead Litharge, or protoxide of lead, 
and cerussa usta (burnt ceruss), or red lead, were used by painters 
Cerussa, which we now call ‘white lead,” or more strictly, 
caibonate of lead, was prepared by exposing sheets of lead to 
the fumes of vinegar in a warm place, a heap of decomposing 
manure for instance <A basic acetate of lead 1s formed by this 
means, which 1s partially converted mto carbonate by the carbonic 
acid given off by the decomposing organic matter Ce.ussa was 
used by Athenian ladies as a cosmetic Cerussa usta was first 
formed accidentally from cerussa durmg the burning of a house 
nea the Piræus Lithargeis easily formed by heating lead above 
its melting point ın air, when it absorbs oxygen gas, and the 
resulting oxide may be skimmed off 

Mercury was common ın the time of Pliny, but it 1s not men- 
tioned by earlier wiiters It was found native in Spain, but was 
more generally obtained by heating cinnabar (sulphide of mercury) 
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Fig 4 —Smelting Furnace and Bellows used by native Indians ın the 
present diy. 
with unon filings in an earthen vessel, to the top of which a cover 
was luted Theiron decomposed the sulphide, and the liberated 
mercury was volatilised and condensed on the cover of the 
vessel, whence it was collected This method, described by 
Dioscoiides, 1s the first crude example of destté/atzon, which after- 
wards became a principal operation among the alchemists and 
chemists for separating the volatile fiom the fixed In the time 
of Dioscorides cimnabar was called zizen, but it became so 
largely adulterated with 1ed lead that the term minium was ulti- 
mately applied to the latter Minium is still one of the names 
for red lead Pliny was acquainted with the high specific gravity 
of mercury, and with its power of dissolving gold Substances 
weie sometimes gilded by a gold amalgam Mercuiy was also 
used, as now, for extracting gold from 1ts earthy matrix , the gold- 
bearing rock was powdered and shaken up with mercury, which 
dissolved out the gold , the amalgam of gold and meicury was 
then squeezed through leather, which separated most of the mer- 
cury , the solid amalgam was heated to expel the mercury, and 
pure gold remained Vitruvius states that gold was recovered 
fiom gold embroidery by burning the cloth in an earthen pot, 
and thiowing the ashes mto water to which quicksilver was 
added The latter attracted the gold and dissolved ıt „the amal- 
gam was put into a piece of cloth and squeezed between the 
hands, and the mercury, on account of tts fluidity, was forced 

through the pores of the cloth, while the gold remained 
Native mercury was called argentum mvum (quicksilver), 
while mercury distilled from cinnabar was called Aydrareyritn 
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(WSapapyupov, squid silver), from which we take our present 
symbol for the metal, /7z The alchemists, among whom, as we 
shall hereafter see, mercury was avery principal metal, call it by 
the various names of weereus ins, argentium TVU, hydrargyrum, 
with others of a more fanciful nature 

The ancients were not acquainted with any other metals in an 
uncomhined state, except the seven mentioned above  Sfdinne 
or sulphide of antimony, was used in the East at an early period 
for painting the eyelashes It 1s still used fo. that purpose, and 1s 
called fof? Native carbonate of zinc was known, and black oxide 
of manganese The two sulphides of arsenic were known, and 
were used as pigments ‘The yellow sulphide was called ars- 
p gmenitum and arsentcum , the red sulphide went by the name 
of sandaracha Auripigmentum became contracted into 072r- 
ment, a word which we find both in alchemical treatises and ın 
oa most modein treatises on chemistry 

The colours used by the ancients for painting were exammed 
by Sir Humphry Davy at the beginning of this century, and he 
came to the conclusion that “the Greek and Roman painters 
had almost all the same colours as those employed by the great 
Italian masters at the period of the revival of arts in Italy,” 
Various colours have been examined from the frescoes in 
the Baths of Titus, from Pompeu, and from Egyptian tombs 
The colours of the Egyptians were red, yellow, blue, green, 
black, and white The red was bole, that 1s a clay deriving its 
colour from oxide of iron, the ‘yellow an ochre, also clay, 
coloured by a paler form of oxide of iron, the green a mix- 
ture of this ochre with a blue powdered glass, produced by 
fusing together sand, carbonate of soda, and oxide of copper 
The black was ivory black, prepared by heating bones out of 
contact with an until completely carbomsed , the white was 
powdered chalk These various colours were miaed with gum 
and water before use The Greeks and Romans used red lead 
and cinnabar, as well as red ochre, and yellow protoaide of lead 
The blue powdered glass mentioned above was called xvavos by 
the Greeks, Ceruleum by the Romans Vitruvius describes the 
method of preparing ıt, and Davy prepared a substance which 
peifectly resembled the ancient colour, by fusing together fifteen 
pats of carbonate of soda, twenty parts of powdeied flints, and 
three paits of copper filings The green of the Romans was 
carbonite of copper, and for browns they sometimes used dak 
oxide of iron, sometimes oxide of manganese The pu purissune 
of the Romans was Tyrian puiple, a very valuable colour ob- 
tained from a shell fish, and much used for dyeing In order to 
obtain the colour for the purposes of painting, clay was placed in 
the chaldions of dye, so as to absorb the colour, and was aftei- 
wads removed and dried Judicum purpurissume was probably 
indigo , Phny mentions that the vapour possesses a fine purple 
colour Ivory black was called AAAhantnum, lamp black, 
that 1s soot, was called Afranentun |The latte: mixed with 
water constituted the unk of the ancients 

According to Pliny, glass was first discovered by some Phoent- 
cian merchants who were returning from Egypt with a cargo of 
rat) on (carbonate of soda), and who landed on the sandy banks 
of the river Belus, In order to support the vessels they used for 
cooking their food over the fre, they used some large lumps of 
natron, and the fire was sufficiently strong to fuse it, with the 
fine sand of the rrver. Hence resulted the first glass What- 
ever may be the value of this story, we find representations of 
glass-blowing on the monuments of Thebes and Bem Hassan , 
and the Egyptians were well acquainted with it 2450 BC The 
most celebrated manufactory of glass was in Egypt, and, 
according to Strabo, a peculiar kind of earth found near Alexan- 
dria was essential for the finer kinds of glass The Egyptian 
glass had nearly the same composition as our ‘‘crown glass,” 
which contains 63 percent of silica, 22 of potash, 12 of lime, 
and 3 of alumma ‘The Phoenicians and Egyptians exported 
Ja ve quantities of glass to Greece and Rome The Egyptians 
ergravedand cutglass with the diamond, they also possessed extra- 
ordinary skull in colouring glass with various metallic oxides, and 
combining several colours in the same vase, and they imitated 
piecious stones with great success We read of whole statues 
made of emerald, but these were undoubtedly of emerald glass, 
viz , glass coloured by oxide of copper The Egyptians under- 
stood the ait of enamelling on metals Aristophanes 1s the first 
Greek author nho mentions glass (r7)v toror), he alludes to the 
use of a lens of glass, as a burning glass in the NepéAat, which 
play was actedin Athens BC 423 Colourless glass was the most 
valuable, and a small quantity of oxide of manganese was added 
then as now for the purpose of decolounising ıt A very ancient 
opaque green glass, analysed by Klaproth, was found to contain 


65 per cent. of silica, 10 of oxide of copper, 7 5 of oxide of 
lead, 3 5 of oxide of iron, and- about 6 per cent of both lime 
and alumina <A red glass was found to be coloured by red 
oxide of copper 

Dyeing was well understood by the ancients, the Egyptians 
understood the effect of acid on some colours, and were acquainled 
with mordants, that 1s, substances which “fix” the colourms 
matte: in the fabric, and prevent ıt from being washed out The 
most celebrated dye of antiquity was the purple of Tyre, dis- 
covered about 1500 BC, perhaps earlier It was produced by 


' certain she!l fish which mhabit the Mediterranean, these aie 
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spoken of as ġucennum and purpura by Pliny A few drops only of 
the dye were obtained from each fish, and the colour hence became 
very valuable, and was monopolised by the emperors of the 
world The Egyptians dyed linen with mdigo, which they pro- 
cured from India, for they had considerable inte:course with 
that country at an early period 

Lime was used for removing the hair from skins about to be 
tanned Leather made in the time of Sheshonk, the contem- 
porary of Solomon, has been found in a good state of preservation. 
For the process of tanning, they used the pods of the Acacia 
Nuilotica, a plant which, according to Sir G Woulkinson, was also 
prized for its timber, charcoal, and gum 

Nifrune was a term apphed to carbonate of soda, or nation, 
which, we have already seen, was used in the manufacture of 
glass The substance which we now call s2/re (nitrate of potash) 
was probably known ın India and China before the Christian era 
Dr Thomas Thomson has suggested that when the reai nitre was 
imported into Europe, it received the same name as carbonate of 
soda (nitrum) from the similarity of its appearance, and retained 
the name on account of its greater importance Roger Bacon 
always speaks of nitrate of potashas mtre The low Latin name 
- soda became watriut, hence our present symbol for sodium, 
LVa 

Soap is first mentioned by Plny, ıt was made by mixing 
wood ashes, which contain carbonate of soda, with animal fat 
It was used solely asa kind of pomatum The Greeks addcd 
wood ashes to water to increase its cleansing properties 

The only acid with which the ancients were acquainted was 
acetic acid, orvinegai It has been suggested that the Egyptians 
discovered nitric acid and nitrate of silver, because a silver stain 
has been found upon some linen, but the evidence 1s mnsuffictent 
We remember the story about Cleopatra dissolving two pearls, 
valued at ten millions of sestertn, ın vinegar, although only a 
story, 1t would seem to show that vinegar was the most powerful 
solvent known This 1s further indicated by the story of Hannı- 
bal dissolving rocks by vinegar 

A number of minerals are mentioned by Pliny, but we can 
recognise but few of them Iron pyrites (sulphide of iron) was 
used for striking fire with sleel in order to kindle tinder, and was 
hence called pynites (vip, fire), or fire-stone Sulphur was well 
known, and was used for matches , ıt was also apparently buint 
in a current of air, and the sulphurous acid produced employed 
for bleaching purposes. Asphalt was used for embalming, and 
undoubtedly also for torches 


Thus far we have become acquainted with the vanous 
theories of the Ancients, m which changes in the composi- 
tion of matte: are discussed, and with various processes by 
which changes were actually effected Before we leave the 
Ancients, and pass at one bound to the eighth century A D , we 
must notice the commencement of a symbolical system in the 
historv of matter, which ın the hands of the Alchemists and early 
Chemists assumed vast proportions, and still appertams to the 
science of Chemistry This system was commenced by the 
association of the seven metals with the seven greater heavenly 
bodies We do not know at what period the metals were desig- 
nated by the names and symbols of the planets certainly 
at a very remote age 

At a very early date the Chaldwans 1epresented the stars by 
symbols, and these gradually increased until astrology became one 
mass of symbols (nthe occasion ofcertain 1eligious ceremonies 
the Kings of Assyiia wore a necklace in which the sun, moon, and 
stars were represented as emblems, for they were first worshipped 
as emblems of the Deity Sculptural representations of neck- 
laces with seven discs upon them have also been found Symbols 
were carried before Egyptian priests, and their gods were repre- 
sented with certain signs symbolical of their special attributes 
The Assyrian goddess Astarte, carries in hei left hand a symbol, (¢) 
{Fig 5 )not very different fromthecrv# ı ansataof the Egyptians (a), 
and the symbol (c) by whichtheplanet Venus wasafterwards repic- 
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sented by the astrologers and 1s stil represented by astronomers 
In the celebrated ‘‘ Book of the Dead” {B c 1350), the most 
petfectly pieserved Egyptian ritual which the world possesses, 


this latter symbol (cın the figure) occurs frequently among the 
3 





Fic g —e Crux ansata of the Egyptians, 4 Assyrian symbol of Astarte , 
c Later symbol of the planet Venus 
of the Turin papyrus, a copy of which exists in the Duitish 
Museum The upper portion of the crix ansata was frequently 
made more rounded in form, and ıt 1s obvious that 1f in addition 
to this the cross was somewhat lowered, we should arrive 


at the third symboi (c) shown above The crux ansia (el, of 
wiitten quickly, could easily pass into this latter symbol (c). and 
this may account for the occwrrenc* of both symbols 1n the judg- 
ment picture, to which ve have alluded above 

Piao speaks of the sun, moon, and fice planets, brt docs 
not distinguish them by the names of gods, Fpmomis men- 
tions them in conjunction with the names of gods It 1s 
piobable that the Chalaæans also associated the principal 
heavenly bodies with the names of <eities—San with the sun, 
Hurki wih the moon, Bel Merodach with Japtter, Astaro or 
Isktar with Venus, Nergal with Mais, «ec The telative 
position of the planets was generally as to'lows the Earth 
was the centie of the system, next in order came the Moon, 
the Sun, Venus, Mercury, Mais, Jupiter, and Saturn, but these 
positions were sometimes varied It was kn xwn that Saturn 
completed a revolution in about thirty years, while Jupiter re- 
quired twelve years, Mars only two, and Mercury and Venus 
occupied about the same tme as the Sun , hence the above order 
As Saturn was farthest from the source of heat, and the slowest 
in his motion, he was supposed to be of an icy character, and to 
asert an evil influence 

While speaking of the seven greater heavenly bodies, and the 
seven metals, we may allude incidentally to the curious promi- 
nence of that number ın many matte1s—‘‘that mysterious num- 
ber,” as Mr Layard calls ut, “so prevalent in the Saban 
system ” Thus (to select a few instances at random) we have 
seven days of the week, seven ‘vase men of Greece, seven won- 
ders of the would, seven cardinal sins, seven-stringed lyiec, seven 
harmonic proportions, seven heavens, seven walls of Ecbatana, 
seven gates of Thebes The list might be extended almost 
indefimtely Among the Hebiews the number was specially pro- 
minent Not to mention the frequent allusion to ıt im the 
Apocalypse, we may recall the incidents of the fall of Jericho 
the town was surrounded for seven days , on the seventh day the 
walls fell at the blast of seven trumpets, which were cared 
round the walls seven times by seven priests 

We cannot tell why the seven metals were associated with the 
seven deified heavenly bodies, unless ıt was because all things 
which amounted to the same number were connected with them 
This, at least, we know, that long before the time of Geber, the 
first writer on chemistry, the metals had received the same names 
and symbols as the planets ‘‘ There is abundant evidence,” 
says Mr Gladstone, * of a correspondence between the seven 
metals of Homer and the seven metals of the ancient planetary 
worship of the East” In the tıme of Homer only six simple 
metals were known, and the seventh was the compounl ##anos , 
quicksilver afterwards became the seventh simple metal, and re- 
ceived the name and symbol of the seventh planet The metals 
were apportioned as follows .— 





Gold. The Sun. À: i © 
Silver . The Moon , D 
Quicksilver Mercury aj 
Copper . ; . Venus , : . 7 
Tin . » jupiter Í . H 
hon ; , Mas . g & 
Lead f ; . Satum , i š : p 
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TTerodotus teils us that Ecbatana had seven walls, the outer- 
most of which was the lowest, and the others gradually ascended 
like steps to the highest, which enclosed the king’s palace They 
were each painted of a particular colour, the outermost white, 
the second black, the third purple, the fourth blue, the fifth red, 
the sixth the colour of silver, the seventh the colour of gold 
Undouotedly these had reference to the seven pieater heavenly 
bedtes It ıs impossible to account for the colours, hut it 1s 
curious to nottce the particular colour which would fall to any 
particular metal Placing the planets in order as applied to the 
metals, we should have gold to goid, silver to silver, red to 
copper, blue to iron, puiple to tin, black to lead, the most de- 
spised of the metals It 1s probable that the Sabzeans associated 
these colours with the seven heavenly bodies The temple of 
Bel-Merodach, rebat by Nebuchadnezzar, and called by him 
the ‘‘ Wonder of Borsippa,” appears also to have consisted of 
seven teriaces differently coloured The following 1s a portion 
of the inscription fiom a clay cylinder found among the ruins of 
the temple —‘‘ I (Nebuchadnezzar) have completed the mag- 
niicence of the tower with silver, gold, precious stones, enamelled 
bricks, fir, and pine This most ancient monument of 
Borsippa 1s “he house of the seven lights of the earth ” 

How the symbols conferred upon the planets and after- 
wards upon the me‘als arose 1f 1s difficult to say , they are wn- 
dountedly of Chaldcean origin, but to what extent they have 
since been modified no one ein tell They exist im early 
MSS on Alci my Thatthe sun should be represented by 
acircie, the symbol of perfection, 1s no wonder Again, that 
the moon should be symbolised by a clescent we can understand , 
but the others present greater dificulties Among these, some 
say we have the lookng-glass of Venus, the thunderbolts of 
Jupiter, the spear and shteld of Mars, the scythe of Saturn, and the 
caduceas of Mercury In the temple of Hermes at Pseleis 
he 1s represented with a staff hav ng a serpent twining around it, 
from which 1t Fas ben suggested the caduceus of Mercury may 
have been denved Some seein X, not the thunderbolts, but 
the throne of Jupr'er , others the Zefa of Zeus, others, agam, 
the Arabic 4, ndicating that Jupiter was the fomth planet in 
ode Some, too, have seen in kh the K of Kronos It 
1s less difficult to understand why a particular metal was assigned 
to a particular heaver ly body Thus gold would naturally be 
associated with the sun, on account of its colour, peifection, and 
beauty, and because it was ever regarded as the noblest metal. 
For the same reason silver would fall to the moon, with its pale, 
silvery colour and light So, again, iron, the metal of wai, 
would be associated with Mars, iead, the dull, despised metal, 
with Saturn, the slowest of the planets , quicksilver, the nimble 
volaive metal, with Mercury, the raessenge of the gods 

These signs became in the hands of the Alchemists the com- 
mencement of a symbolic system in chemistry 


(To be continued.) G E RODWEIL 
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Royal Geographical Society, Nov 11 —-Majoi-Gencral 
Sır II C Rawlinson, president, inthe chan The President, m 
his inaugtral address, recapitulated the leading incidents which 
have occurred ın the exploration of Africa since June, at which 
time we were in receipt merely of a brief telegraphic announce- 
ment that Mi Stanley had arnved at Zanzibar with despatches, 
having left Livmgstone alone and well at Unyanyembe, and 
stated that, as the Soctety honestly consider Mr Stanley's jour- 
ney to Lake Tanganyika to be m its results the most important 
geogiaphical achievement of the year, they feel that, in award- 
ing him their medal, they are only discharging their strict duty, 
while at the same time they aie doing honour to Livingstone 
and promoting the great end of African discovery The Presi- 
dent then passed on to the histery of the Society’s own Relief 
Expedition, toachmg which he said —‘*‘ Mucn disappomtment 
was felt atthe abrupt termination of this expedition The com- 
mittee of the Geogiaphical Council charged with the manage- 
ment of the Search and Relief Fund, after a most patient investi- 
gation, delivered two reports to the subscribers, the purport of 
which was that they disapproved of the conduct of I.aenenant 
Dawson m bieaking up the cxpcdition, and that thev attributed 
ittoa lamentable error of judgment tnat he did not carly on to 
the Doctor, as supplementary to Stanley’s relief, a supply of 
arms, instruments, medicines, and other articles of winch he 
manifestly stood in need The judgment delivered by the com. 
mittee has since been greatly fortified by letters written by Dr, 
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Livingstone on July rst, m which, ın answer to his son’s letters 
from Zanzibar, he deplores the break-up of the expedition, 
showing how valuable would have been to him the arval 
of the officers at Unyanyembe and he proposed subse- 
quently to have utilised their services At the sime time, 
it is only fair to Lieutenant Dawson to say that no imputa- 
tion whatever res's upon his courage or his honour 
Let 1t be understeod, once for all, that there 1s not the remotest 
ground for questioning the accmacy of Mr Stanley’s statement 
It 1s positively certain that Stanley and Lavingstone met at Uji 
tus time last year, that they travelled on an exploring jouiney 
round the northern end of Lake Tanganyika, and subsequently 
came down together to Unyamyembe, where the Doctor still was 
at the date of his last despatches ” Referring to the sufferings 
undergone by Livingstone, the President said, ‘‘1t 1s not therefore 
surprising that, while smarting under his losses and injuries, he 
should have reflected with some bitterness on Dr Kirk, the 
Acting-Consul atZauzibar, who was more or less concerned in send- 
ing olf the supplies, and im selecting the agents to be employed ” 
After alluding to the complete reconciliation which it 1s hoped 
has now been effected petween Livingstone and Kirk, the 
president at some length entered into Lavingstone’s geographical 
researches, and arrived at these conclusions —‘‘ There can 
be no reasonable doubt that this great water-system of Centrai 
Africa belongs to the Congo and not to the Nile The proofs of 
the identity of the Lualaba and the Congo, derived from a com- 
parison of height-measurements, of volume of water, of the 
periodical rains and rise of the rivers, &c have been put to- 
gether very clearly in a paper by Dr Behm, which has just ap- 
peared am the current number of Petermann’s Mittheilungen,’ 
and many arguments arising from local information, as weil as 
from comeidences of natural history and ethnology, might be 
added in corroboration The only impediment, indeed, to a full 
and clear understanding on this pomt ıs the remarkable fact that, 
although Livingstone had followed down the gradual slope of the 
Lualaba from the high plateau where it rises, 5,000 or 6,000 feet 
aboye the sea-level, to a point where the barometer gave an eleva 
tion of only 2,000 feet—that 1s to a point depressed 1,000 feet 
below the parallel Nile basm to the eastward , and although the 
constant trending of the waters to the west haunted him with 
misgivings, stil! he clung tenaciously to hs old belief that he 
must be on the track of the Nile, and even speculated on the 
possibility of the great nver he was pursuing debouching by 
the Bahr-el-Ghazal It must be borne in mind, however, that 
Livmgstone in his African solitude had no knowledge of 
Schweinfurth’s discoveries He had no idea that one, or per- 
haps two, watersheds intervened between the Lualaba and the 
head-wateis of the Bahr-el-Ghazal, nor does he seem to have 
been aware that his great river at Nyangwé contained I9 times 
the volume of water contnbuted by the western affluent of the 
White Nile When this revelation breaks on lum, it 1s not too 
much to suppose that he will abandon his Nile theory, and 
rest satisfied with the secondary honour—if indeed it be 
secondary—of having discovered and traced the upper course of 
the Congo, which 1s emplmtically called by the natives ‘the 
great river’ of Africa” The president then spoke of the 
“Zavingstone Congo Expedition,” to which we refer in 
another column *‘The deputation of Sir Bartle Frere on a 
mission to Zanzibar for the suppression of the slave trade, of 
which Livingstone may hem before he leaves the vicinity of 
Lake Tanganyika, will be to him an event of the intensest inte 
rest, and may thus have an important influence on his future 
movements Itis not impossible that Lieut Cameron might 
fall ın with Baker’s flotilla on the Albert Nyanza, as 1eports have 
reached us, though not as yet officially confirmed, that Sir 5 
Baker had pushed on during last summer with a flying column 
from Gondokoro to the point where the Nile leaves the Nyanza, 
and had made arrangements for his steamer and boats to he 
brought up m carts ” 


Linnean Society, Nov 7—Mr G Bentham, president, in 
the char On the buds developed on leaves of Afalaxn, by 
Dr Dickie These buds, developed chiefly on the margins of 
the leaves of Afa/aats paludosa, are of interest from the very 
remaikable resemblance which they bear to the ovules of Orchids, 
representing an embryo enclosed in a loose enveloping testa — 
On the “ Piopio ” of New Zealand (Avropia crasstrost:ts Gmel), 
by T H Potts 


Chemical Society, Noy 7—~Prof Williamson, F R S , mthe 
chair, Papers were 1ead by Mr C E Stanford, on ‘‘ the action of 
charcoal on organic nitrogen,” being an account of his experiments 
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ta ascertain the value of a method of deodonsing and utilismg fish- 
offal and otner offensive matters by mixing them with charcoal , and 
“on Iona pebbles ”—A communication entitled “ Mineralogical 
Notices,” by Prof Storey Maskelyne and Dr. Fhght, was then 
read by the former, giving a short description of several minerals 
mostly new or from fresh localities —Mr J R, A Newlands gavea 
brief explanation of ‘fa means of preventing explosions in coal- 
mues,” which the author proposes to effect by erecting air-tight 
chambers over the upcast and downcast shafts, and forcing air 
through the workings by powerful ar pumps or ventilating fans 
—There were also papers ‘‘on the specific heat of occluded 
hydrogen,” by W. C Roberts, and Dr C R A Wright, and 
‘on some probable reactions that yielded negative results” by 
Dr C R A Wright <A specimen of bromocamphor was 
exhibited by Mr Wiliams, of the firm of Hopkin and Wilhams, 
who stated that ıt was used medicinally as a nerve sedative, m 
such diseases a8 delirium tremens 


Entomological Society, Nov. 4 —Prof Westwood, pres 
dent, ın the char Mr S Stevens exhibited an example of Peres 
Daphidice, and six ot Argynnis Lathonia, captured by himself 10 
the autumn, at Dover, also, from the same locality, varieties of 
Pyrames cardin, and Callimorpha dominula, Sexa asiiformis, 
Cherocampa celerio, and Dilephua livor mea from Brighton , and 
a dark vanety of Pers safe from Ireland Mr. F. Smith ex- 
hibited a large collection of for mcd sent from Calcutta 
by Mr Rothney He also exhbited, and presented to the So- 
ciety, the minute-book of the old Entomological Society, con- 
taining records of the meetings between 1806 and 1822 , incoi- 
porating also the mmutes of the pre-existing Aurelian Socicty — 
this had been given to him by Dr J E Gray Mi Butler 
exhib.ted the impression of the wing of a butterfly in Stonesfeld 
slate , 1t was remarkably perfect, and approached nearest to the 
existing South American genus Cago Mr Davis exhibited a 
large collection of beautifully preserved larvæ of various insects 
Mi Davis exhibited a collection of drawings illustiating the 
transformations! of Indian Zep:doptera He also remarked con- 
cerning the habits of the common gnat, from July to the present 
time he had, every day, found swarms of this insect ın his house, 
all being females, which sex only 1s capable of inflicung paintul 
bites , the windows were constantly closed, yet each day a fresh 
swarm appeared to replace those destroyed, and he could not 
account for their appearance, unless they (as he thought probable) 
came down the chimneys Mr Muller read notes on the habits 
of a small beetle allied to Axed, which he had bred trom a 
large oak-gall from Cahforma The Rev R P Murray com- 
municatea notes on variations in the neutation of certain /’fzlto- 
aide A futher poruon of the proposed general Catalogue of 
Bntish Insects, comprising the /ekneum onide, Braconidae, &c 
compiled by the Rev T A Marshall, was announced as pub- 
lishea, and notes thereon by Mr Marshall were read 

Anthropological Institute, Nov 5.—Di. R S$ Charnock, 
vice-president, in the chair A paper was read on ‘‘ Man and 
the Ape” by Mr C Staniland Wake After referring to the 
agreement m physical structure of man and the ape, and to the 
fact that the latter possesses the power of reasoning, with all the 
faculties necessary for its due exercise, the author proceeded to 
show that 1t1s incorrect to affirm that man has no special mental 
faculty He has aspiritual insight or power of reflection which 
enables him to distinguish qualities and to separate them as 
objects of thought from the things to which they belong Ail 
language 1s in some sense the result of such a process, and its 
exercise by even the most uncivilised peoples 1s shown m their 
having words denoting colours ‘Ihe possession by man of the 
faculty of insight or reflection 1s accompanied by a relative phy- 
sical superiority The human brain 1s much longer than that of 
the ape, and he has also a much more refined nervous structure, 
with anakel skin The author here showed that the only phy- 
sical fact absolutely necessary to be accounted for is the great 
size of tne human bram, and this could not be done on the hypo- 
thesis of natural selection Mr Wallace’s reference, on the other 
hand, to 1 creative will really undermines Mr Darwin’s whole 
hypothests After referring to the theories of Mr Murphy and 
Yjaeckel, tle author stated that the only way to explain man’s 
ongin, consistently with his physical and mental connection with 
the ape, 1s to suppose that nature 1s an organic whole, and that 
man 1s the necessary result of its evolution While man, there- 
fore, is detived fiom the ape, as supposed by Mr Darwin, 1t 1s 
under conditions very different from those which his hypothesis 
requires According to this, the appearance of man on the 
earth must haye been m a certain sense accidental; while, ac- 
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cording to the author’s view, organic nature could only have 
been evolved in the directton of man, who 1s the necessary result 
of such evolution, and a perfect epitome of nature itself 
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Academy of Sciences, Oct 28—M Faye, President.— 
The first paper was a long reply to M Pasteur’s late paper 
on the production of wine, by M Fremy, at its conclusion 
M Pasteur rose and defended his former position, after which 
M Fremy again returned to the attack, on the conclusion of 
which M Pasteur contented himself with saying that he had 
already answered all objections M A Trécul then read a note 
on the ongin of Ferments, on the conclusion of which M Pasteur 
made a-few remarks, and the discussion dropped —M Yvon 
Villarceau next read a paper on a new general mechanical theory 
M Chevreul followed with the conclusion of his answer to 
M A Gruyer’s report on the London International Exhibition 
of 1871. MM. P-A Favre and C A Valson’s researches on 
crystalline dissociation came next They concluded this, the 
third paper, as follows —‘‘The result of solution 1s to give to 
the elements of the dissolved bodies a reciprocal méependence, 
and the internal mechanical work necessary to produce this effect 
is measured by the changes of volume which accompany solution, 
and consequently by the quantity of heat brought into play when 
the same effects of force are applied directly to the dissolving 
liquid by means of equivalent actions "—M Is Pierre and E 
Puchot followed with a paper entitled ‘‘ New Studies on valeric 
acid, and on its preparation on the large scale ” The authors assert 
that valeric acid rotates the planeof polarisation 1n the same direc- 
tion as cane sugar, while amylic alcohol rotates ıt ın the opposite 
direction A paper on butyric acid, by the same authors fol- 
lowed The acid, prepared from butyric alcohol, exerts no 
sensible action on polarised hght, ıt boils regularly at 155°5, 
when the barometer stands at 760 M M —~A paper on the exten- 
sion of the PAylloxera in Europe, by M J E Planchon, was 
“ then read The author states that the msect 1s maigenous to 
America, and that it 1s a recent importation nto Europe ~A 
memor by M Resal on the equation of movement of a funicular 
curve, &c , was refeited to the section of mechanics, and was 
followed by an essay on the theory of running streams, by M 
Boussinesg —A paper by Mr Grace Calvert on the power pos- 
sessed by certain substances of stopping putrefaction and the de- 
velopment of protoplasmic life, was then read, after which came 
the second of M Dareste’s studies on the osteological type of 
osseous fish , 1t was referred to the zoological and anatomical 
section —M Dumas then read some communications fiom the 
Phylloxera Commission, which received at this meeting a com- 
munication from M Loarer —The Lightning Conductor Com- 
mission received five reports from M W de Fonvielle, who 1s 
charged witha mission to England by thatcommission A memoir 
on fevers by M P Levers was sent to the commission for 
administering the Bréant legacy, and that on the preservation 
of articles of food received a paper hom M. Lacc—-M Yvon 
Villaiceau then presented M Stephan’s Observations and 
Ephemerides of the planet 123 —Then came some new observa- 
tions on Summit and Thalweg Lines, by M C Joidan,—A note 
by M H Delray on the purple of Cassius was then read ‘The 
author proposes the followmg definition of this body, the true 
constitution of which has not yet been satisfactonly determined 
He says that purple of Cassius 1s 2 lake of stannic or melastannic 
acid coloured with finely divided gold, and that the latter has, by 
reason of its combmation with the tm oxide, lost’ ats solubility in 
mercury, Just as many colouring matters become insoluble as soon 
as they encounter vegetable fibre, He adduces several experi- 
ments in support of this view —A note from M H Violette on 
the Fusion of Platinum followed The author has fused platinum 
an a wind furnace connected with the chimney-shaft of a large 
factory, and fed with gas-carbon ın small flagments 50 grammes 
were thus fused in an hour, but one of the secretanes of the 
Academy suggests that the platinum was contaminated with the 
carbon or silicon, and thus rendered abnormally fusible M de 
Quatrefages then presented a note by M de la Blanchi¢re on 
changes of colouration produced n fish by the conditions of their 
habttat, after which M C Sedulot presented some researches on 
the physiological and anti-fermentescible properties of sodic 
sihecate, by MM A. Rabuteat and F Papillon, these 
further experiments confirm the author's previous results, 
with the exception that ın some cases the action on 
ferments 1s only temporary. The author hopes to be 
able to explain this retarding action of the silicate in a future 
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communication —This paper was followed by one on some 
chemical researches on the leaves of Eucalyptus globulus, by M 
Rabateau These leaves are used as an antiperiodic, and the 
author endeavoured to find in them an alkaloid, but did not 
succeed —M Ch Grad then read a paper on the quaternary for- 
*mations of the Algerme Sahara, and was followed by M A. 
Béchamp with a paper on some researches on the physiological 
theory of the alcoholic fermentation produced by beer yeast 
The researches of the author tend to support the physiological 
and not the chemical theory —M fJacquez then demanded the 
opening of two notes deposited by him on the 23rd November, 
1857, and 4th January, 1858 The notes related to the action 
of borates ın preventing putrefaction and the growth of mould, 
and their use as an injection for subjects for dissection , the con- 
clusion arrived at in the first note 1s, that these salts are ex- 
tremely efficacious for the above purposes —A. note by M 
Guynemer, deposited on the 3rd of January, 1870, and relating 
to the November meteorites, was next opened.—A,note by M 
Malessart on anew motive power obtained by a particular dis- 
position of electro magnets, was submitted to M E Becquerel 
for exammation —M Lamson presented some drawings of a 
machine, the motive power of which was produced by the action 
of giavity They were submitted to M Dupuy de Léme —M 
F. Thomas sent a note on the production of fluorme by the 
action of cupric sulphate on an anhydrous fluoride, which was 
submitted to M Balard 
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MR. BESSEMERS SALOON STEAMER FOR 
THE CHANNEL PASSAGE 
HE prevention of sea-sickness by means of a swinging 
cabin has nothing novel about it, but the originality 
and inventive merit m the suspended saloon devised by 
Mr. Bessemer, and now about to be actually constructed 
in a ship specially designed for ıt by Mr Reed, the late 
Chief Constructor of the Navy, are of the highest order 
The association of those names is in itself a sufficient 
guarantee that the 1dea will be carried into execution with 
complete security as respects the safety of the passengers 
and the seaworthiness of the ship, and a full knowledge of 
the scientific principles involved 
Persons suffering from sea-sickness complain not only 
of giddiness arising from themselves and everything 
about them being continually in motion, but also in 
particular of a qualm which comes over them every 
time the ship, or the part of it on which they are 
standing, 1s descending, sinking, as 1t were, from under 
their feet An appioach to this qualm is commonly fclt 
in a garden swing during the descent, and also in 
jumping from considerable heights There can be very 
little doubt that this 1s due to the fact that the intestines 
are then wholly or partially reheved from then own weight, 
and therefore exercise an unusual pressure against the 
stomach, liver, and diaphragm This pressure produces 
the qualm, and its rapid and fiequent alternations cause 
sufficient irritation to produce in most people sea-sickness, 
and in some persons more serious effects Physiologists 
are by no means agreed as to how much of sea-sickness is 
due to this cause, and how much to the reaction upon the 
stomach of the brain-disturbance, due in part, perhaps, to 
the actual motion of the head, but largely to the optical 
effect of the motion It 1s pretty certain that all these 
causes contribute to produce the effect of sea-sickness, It 
is beyond doubt that they all aggravate ıt 
Mere swinging cots or small cabins go but a very little 
way to remedy any of these evils Even 1f suspended in 
two directions, like a compass or barometer upon jimbal!s, 
the translatory motion, whether up or down, or to and fro, 
remains wholly unaltered, and even the oscillatory motion 
is not got rid of, but only altered mm character, being re- 
duced to a minimum at a pomt near the middle of the 
ship The distressing effect upon the eye of the relative 
motion of surrounding objects also remains These effects 
will not be wholly eliminated by Mr Bessemer’s inven- 
tuon, but some of them will be very much reduced, and it 
remains to be seen whether the reduction 1s sufficient to 
get rid of the sickness 
The design, as settled by Mr Bessemer and Mı Reed, 
includes the construction of large steam vessels of light 
draught, 350 feet long, 40 feet beam, drawing 7 feet of 
water, and worked by two pairs of paddle-wheeils In the 
muddle of each of these 1s provided a well, or hole, for the 
reception of a saloon 70 feet long, 20 feet wide, and 20 feet 
high, constructed so as to form a box girder m itself, and 
suspended at its extiemities upon a pair of trunnions, on 
which ıt can tun, so that ıt may be kept steady as the 
vessel rolls from side to side The saloon is not allowed 
to swing quite freely, but its motion 1s controlled by hy- 
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draue machinery, acting either upon a rocking arm or a 
tangent bar (it does not appear as yet which has been 
selected), which enables a man to regulate its position at 
his discretion, This man sits opposite a spint level, and, 
by merely turning a handle which opens certain valves, 
can keep the bubble of the spirit level at ze1o, so as to 
keep the saloon virtually upright at all trmes. The chief 
novelty of the invention consists in two points—the great 
size of the swinging cabin or saloon, and the controlling 
of its motion by hand, instead of trusting to self-adjust- 
ment Both these are very important improvements on 
the simple swinging cabin 

This attempt to neutialise the motion of the vessel 
addresses itself to one phase of motion only, namely the 
rolling Mr Bessemer makes no attempt at correcting 
either the translatory part of a ship’s oscillation, or the 
pitching He considers that ın large vessels such as he 
proposes to use, both these motions will be small, and 
not sufficient to cause sickness when once the rolling 
motion 1s got rid of We think there is very much to 
beat out his view of the case, but we also think that, 
considering the difference which always exists between 
experimental and actual circumstances, and especially 
when we bearin mind that the plan does not correct the 
whole of the motion, its absolute and entire success 1s 
not by any means to be looked upon as a certainty. 

The experiment recently made at Denmark Hill must 
be regarded rather as {showing the efficiency of the 
hydiaulic apparatus for regulating the motion, than the 
effect of its being so regulated 

In the regular heaving of the sea, after the wind has 
blown sufficiently long to cause regular waves o1 swell, 
each particle of water describes a circle m a vertical 
plane. At the surface, the diameter of these circles 1s the 
whole height of the wave from valley to crest, These 
circles rapidly diminish ın size as their depth below the 
surface increases Taking into account this diminution, 
as well as the effect of a ship’s breadth, ıt 1s certain that 
the ship will not follow this circular motion at all to the 
same extent as a cork floating on the surface. In mode- 
rately heavy weather, it 1s probable that m such a ship 
as 1s proposed by Mr Bessemer, any fixed point could 
describe a circle of five or six feet in diameter, quite 
independently of any 1otatory (or rocking) motion. It 1s 
much to be regretted that the model at Denmark Hill 
was not mounted ona crank or eccentric, so as to combine 
this motion with the simple rocking, and to ascertain 
how far it remained as a cause of real uneasiness, when 
the rocking had been eliminated 

It ıs to be observed that a level does not give a fixed 
direction when a ship ts moving upon waves Apart from 
any rolling of the ship’s own, it gives, when its centre 1s 
describing a circle uniformly, not the direction of actual 
giavity, but the 1esultant of gravity and of the centrifugal 
force In fact, instead of bemg horizontal with reference 
to the earth, ıt 1s horizontal with 1eference to the effective 
wave surface Butas this is also the direction with re- 
ference to which aman has to balance himself in sitting 
or standing, it tells us what is practically, though not 
actually, the upright, and therefore 1s probably a better 
guide than a truly vertical or horizontal line, 

It must not be supposed that the feeling of the deck 
sinkmg unde: one, or the motion which produces this 
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effect, ıs an actual translatory motion shared by the whole 
vessel. By far the greater part of ıt ıs due to rocking 
about some centie (whether fixed or instantaneous), at 
some distance from the passenger, just as a boy moves 
really up and down on a see-saw, while the plank simply 
rocks about a fixed centre. A very large portion of the 
apparent motion of translation will therefore be cured by 
neutralising the rocking, and so far as rolling 1s con- 
cerned, we have no doubt that all rocking will be effec- 
tuallycured Even as regards pitching, we are disposed 
to think that ın large vessels this 1s seldom very trouble- 
some when there 1s pitching and nothing else It is the 
combination of pitching with rolling which ts so difficult 
to bear , and we have reason to know that a vessel’s pitch- 
ing 1s almost invariably accompanied with a 10] of very 
considerably greater amount than the fore and aft motion, 
Apart from the much more confused and distressing 
character of the combined motion, we think that the 
pitching would be foundto be a much smaller effect than 
1s commonly believed, if the rolling were wholly got 
rid of 

On the whole, while we are unwilling to commit oui- 
selves to any prophecy, e1therof complete success or of 
paitial failure, we think very favourably of the proposal 
As a mere scientific experiment it ıs one of the very 
highest interest. As a practical design it offers a sure 
prospect of realising a large part of its intention, and a 
fair prospect of attaming a high degree of success We 
feel confident that ıt will save a great many who would 
otherwise suffer, from being sea-sick at all, but we can 
hardly hope that there will not be sufficient residual 
motion in very heavy weather to cause some degree of 
uneasiness to very sensitive persons, nor would we 
venture to predict what will be the numerical reduction in 
the proportion of persons relieved from sickness, or the 
amount of alleviation to those not wholly saved from it 

It remains to say a few words on the question of safety 
The inquiry of the timid will be, What if anything goes 
wrong? How will you control this great moving mass of 
150 or 200 tons if a valve should give way or a pipe 
burst? The answer is immediate In case of accident, 
the saloon would simply be disabled from moving inde- 
pendently of the ship, and the worst that could happen 
would be that the passengers would not get the relief 
desired, but would sımply be as in the saloon of an ordi- 
nary vessel, and with much better ventilation. Even if 
the machinery broke down badly, 1t would be the work of 
a moment for those in chargé to jam the saloon most 
effectually, so as to make ıt a fixed part of the ship The 
hydraulic machinery 1s similar to that which has been for 
along time used by Mr Bessemer im controlling large 
masses of molten iron, and has, therefore, been fully tested 
and shown to be efficient. 





SCIENCE IN CEYLON 


A SUPPLEMENT to a recent number of the Ceylon 
£ Observer contains the first address of the new 
Governor of Ceylon, his Excellency the Right Hon W, H 
Gregory On the opening of the session of the Legislative 
Council, his Excellency proposes to take a vote of 50,000 
rupees for the commencement of a Museum of Natural 
History and Antiquities, The cost of the building when 


completed in the rough is to be 80,000 rupees. He says, 
“the want of a museum in which may be represented the 
natural history, antiquities, and industrial products of the 
island has been forcibly urged on me by persons of all 
classes, For a comparatively small sum, considering 
the object in view, a museum may be constructed, which 
shall not be a mere random collection of miscellaneous 
onjects, but a scientific teaching exhibition To carry 
out thoroughly our purpose, it will be necessary that the 
head of the institution should be a person competent 
from knowledge and scientific training to arrange in 
proper sequence the various specimens as they come m, 
to give mformation to the student, and probably to give ^ 
lectures occasionally on the different branches of the 
collections, such as on the piinciples of classification, the 
habits, mnstincts, and economical uses of each class” 
The salary of the Director to be appointed 1s to be a 
liberal one, ın order that a man of high acquirements may 
be induced to undertake the task The archzeology of the 
island 1s to be well represented in the museum, and to 
contain reproductions of the many ancient inscriptions 
therein existing ın the form of photographs, casts, and 
kand copies. The collection generally ıs to be strictly 
confined to the products of Ceylon New regulations are 
to be made for the management of the forests and to pre- 
vent the present waste of timber, for the carrying out of 
which foresters are to be appointed A hope ıs expressed 
that the cultivation of cinchona will be extended The 
soil and climate of Ceylon are peculiarly adapted to the 
growth of this plant, Ceylon samples of bark fetching a 
highe: market price than similar ones from Ootacamund. ` 
It is also hoped that the production of tea may be taken 
up by the planters Silk may, perhaps, also be added to 
the productions of the island The mulberiy tree grows 
quickly and vigoiously in Ceylon, the worms aire re- 
ported hardy and to thrive well, but difficulties arise 
from the want of patient and skilled hands in the 
winding of the silk The dried cocoons would probably 
have to be sent to Europe to be spun, as they are at present 
in largely increasing quantities from various parts of the 
East Regulations are to be made for the preservation 
of game, z e, deer, elk, buffaloes, and pea-fowls, not for 
the benefit of the sportsmen, but for that of the native 
population, 

The natives complain that bodies of strangers enter a 
district, drive mto a narrow compass and shoot down and 
wound large quantities of deer, the flesh of which is drted, 
carried away, and sold, that this wholesale destruction 
goes on at all seasons, and that the breed of buffaloes 
ıs deteriorating by the slaughter of the wild males The 
tame buffaloes are, in Ceylon, turned out loose into the 
jung-e when not employed ın the paddy fields or elsewhere, 
and mterbreed with the wild ones During the whole of 
the Goveinor’s journeys in the northern and eastern pro- 
vinces he saw only two deer and heard one pea-fowl, although 
riding over ground where, a few years previously, all kind 
of game abounded We think the Governor was unlucky 
in his experiences There are still plenty of peacocks to 
be seen about Trincomalee, at least where we lately came 
across upwards of thnty in one afternoon Itas still ex- 
tremely desirable that the wanton destruction of game 
should be put a stop to A close time 1s to be enforced, 
anc driving prohibited except by the inhabrtants of a dis- 
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trict. Reference 1s further made to the late floods, Within 
the last fortnight a great calamity has befallen us, Inun- 
dations to an extent unknown ın the colony for a long 
series of years have inflicted serious though only temporary 
damage on a large tract of country. The loss of life, so 
far as I can ascertain, has been but small, considering the 
suddenness and extent of the floods , but many houses 
have been swept away, and a large amount of native pio- 
perty destroyed ” 

_It appears that a bridge on the Randy railway, that 
over the Hanwella road, was broken down by the flood, 
and at the time the Governor spoke traffic with the Central 
Province was interrupted. Three persons employed in the 
department were drowned when the railway bridge was 
swept away Science 1s evidently not likely to suffer in 
the hands of Mr. Gregory, 
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OCEAN METEOROLOGICAL OBSERVATIONS 


Remarks to accompany the Monthly Charis of Meteoro- 
logical Observations for No, 3S giar 2, extending jJrom 
the Equator to 10° N and front 20° to 30° W (Printed 
for private seeuladon: by authority of the Meteorologi- 
cal Committee of the Board of Trade ) 

HIS portion of the Meteorological Committee’s workin 

the discussion of Ocean Meteorology has been printed 

by the Committee for distirbution among meteorologists 
and others, with the view of eliciting their opmions on the 
utility of the method adopted, together with any sugges- 
tions they may have to offer The chait issued with the 

remarks gives the results of the discussion of No 3 


January This square has been selected as the one of 
greatest 1mportance,and m which the largest number of ob- 
servations have been collected It 1s divided ın the chart 
into Ioo squares of 1° each, ın which are set down, ina 
compact form, the results ‘of the discussion as respects 
wind, variation, atmospheric pressure, air and sea tempe- 
rature, humidity, the currents and specific gravity of the 
sea, and. in the margin, weather and cloud 

, In attempting to give the results of so many subjects in 
a small space, and with one printing, not a little has been 
sacrificed to clearness The chart has considerable merit 
as an ingenious and compact tabulation of results , but 
little praise can be awarded to 1t as a chart or diagram 
telling tts own story at once clearly and ieadily to the eye 
—a characteristic which charts specially addressed to 
seamen ought to have, Printing in colours would intro- 
duce some impiovement, but as regards the important 
subject of the winds moie will be required, if the ae 
method of presenting the results be adhered to 

this method the arrow representing the largest es of 
wind observations extends to the centre of the circle in- 
cluded m each square , and hence the arrows represent- 
ing the winds of d:ferent squares cannot be dnectly com- 
pared together. Since such comparisons can only be 
made by the arrows of each square being drawn to show | 
by ther lengths the percentages each wind direction 1s of 
the whole number of winds observed in the square, a, 
separate wind chart will be necessary 1n the text accom- 
panying the charts 


Three small charts are given with the Remarks (p 43), | inquiry in which comparisons require to be made, 


showing the pressure and temperature of the air and the 


Square of Marsden’s numbered squares for the month of 


temperature of the sca. These have been constructed by 
grouping the Ioo squares into twenty-five squares of 2° 
each As respects pressure, the isobarics are drawn for 
every two-hundredths of an inch of mean pressure The 
outré forms of the isobarics are such as to suggest the idea 
that the method of discussing the barometric observations 
is faulty An examination shows 1t to be so on two 1m- 
portant points, which will appear from the following 
extract from the chart of the observations of the four 
contiguous sub-squares (Nos. §9, 58, 49, and 48), of which 
the mean pressures are stated ın inches, the number of 
observations in each case being prmted within brackets — 
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In the small ısobarıc chart these four results are treated 
as of equa} value, and the average of this 2° square ıs 
calculated by taking their simple arithmetical mean , 

accordingly 29 914 inches 1s entered as the mean Now 
a httle reflection shows that the averages 29 882 and 
29 870 inches, based respectively on 3 and 2 observations, 
are very faulty as approximations to the true averages of 
their squares In such cases the method of discussion 1s 
to deduce the new averages not fiom the averages of the 
four sub-squares, but from the whole of the observations 
added together and divided by 34, the number of the 
observations By dong so we obtain in the above case 
the average 29940 inches. Similarly we have dis- 
cussed the whole of the 100 squares, and the result 1s the 
disappearance of several of the anomalies in the new 
isobarics drawn from the twenty-five new averages thus 
calculated 

But other anomalies remain, which lead to the second 
point on which the method of discussion is defective 
The method 15 thus described ın the Introductory Re- 
marks (page 1} — 

“The various hours at which the observations were 
taken may not give the mean result for the twenty-four 
hours, still,as the same hours have been generally ex- 
tracted, we may confidently hope that the temperatures 
and pressures obtained from the means of the whole will 
give very good relative results for comparing the meteoro- 
logical state of one part of 10° square with that of another 
In making the extracts the hour of each observation has , 
| been recorded, so that any mqwry depending on the 
hours might be carried out if thought requisite ” 

The confident hope here expressed 1s very remarkable 
in the face of the averages printed on the chart, of which 
an example 1s given above. The truth is, comparable- 


, hess of the 1esults of the different squares is not to be 


looked for except in cases where the observations are 
numerous Since the dally range of the barometer is 
large ın these 1egions, averages based only on a few 
observations—regarding the hours at which they were 
made we have no information—are worthless in every 
Now 
looking at the squares, we find from the chart that there 
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are fifty-one out of the 100 whose pressure averages are 
based on fewer than twenty observations, thirty-five 
averages on fewer than fifteen observations , and sixteen 
averages, or a sixth of the whole, based on fewer than 
ten observations. Hence the incomparableness of the 
results of the 1° and 2° squares, zzfer se, and the general 
unsatisfactoriness of this part of the work The same 
objections apply with perhaps equal force to the discus- 
sions of the temperatures of the air and those of the sea, 

Range corrections for pressure and temperature 
over the region under discussion are not yet accurately 
enough known to justify the committee in “ correcting” 
the results on the large chait by hypothetical corlections, 
Since, however, it 1s most desirable to attempt a discus- 
sion of the 1esults of the squares, so as to arrive at a 
knowledge of the approximate distribution of the tempe- 
rature and pressure of this portant part of the ocean, 
and since such a discussion necessarily calls for a prel- 
minary preparation of the results by the application of 
such approximate corrections for range as we ale in pos- 
session of, and which cannot be fai from the mark, the 
Meteorological Committee will require to give fhe mean 
day of the month and the mean hour of the dey for each of 
the averages of the squares Indeed, without this addı- 
tional information the results can scarcely be said to 
possess any strict scientific value 

With this additional information,some highly interesting 
questions suggested by the chart could be examined, such 
as the relations of the pressure, air and sea temperature, 
and humidity m these 1° squares, viz, Nos 93, 94, 82, 
83, and 72, 73, to the squares contiguous tothem But, 
so far as the chart informs us, the interesting anomalies 
here indicated may be due to no more than differences 
in the mean hour of the observations of each square. 

We should also wish to see added, as respects each 
square, an enumeration of all the unusually low and un- 
usually high observations of pressure and temperature 
which have been made use of ın calculating the averages, 
This will be the more desirable as the discussion proceeds 
into other parts of the ocean where barometric and ther- 
mometric disturbances are of more frequent occurrence, 
and where the number of observations 1s fewer than in 
this No 3 square “in which the largest number of ob- 
servations have been collected ” 

The vital importance of a knowledge of pressure and 
temperature range 1n discussing Ocean Meteorology it 1s 
unnecessary toinsist upon For this information we must 
look, perhaps we may say exclusively, to the Boards of 
Admuralty of this and other countries, ıt being only through 
such bodies that systems of hourly or two-hourly observa- 
tions at sea can be organised and carried out. May ive hope 
that, among the contributions to science which Puiof 
Wyville Thomson will bing back from his circumnayvi- 
gation cruise, one will be data for the determination of 
barometric and thermometric constants which are so indis- 
pensable in the reduction of Ocean Meteorological sta- 
tistics 

In offering these suggestions to the consideration of the 
Meteorological Committee, we desne to express our deep 
sense of the importance of this depaitment of their work, 
and our hearty thanks for the care they are taking to en- 
sure its efficient execution , and we may confidently hope 
that the method of diséussign finally resolved on will lead 
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to results which, taken m connection with simular discus- 
sions undertaken by the Dutch, French, German, Nor- 
wegian, and other Governments, will place Ocean Meteor- 
ology on a broad and sound basis, and thus lead towards 
the solution of many questions vital, not merely to nayi- 
gation, but to a right understanding of the more complex 
problems of the Land Meteorology of the Globe, 





GIEBELS THESAURUS ORNITHOLOGIA 


Thesaurus Orusthologie, Repertorium der gessammten 
ornithologtschen Literatur und Nomenclatur sammt- 
liche: Gattungen und Arten der Vogel nebst Synonymie 
und geographischer Verbreitung Von Dr C G. 
Giebel Erster und Zweiter Halbbander. (Leipzig 
Biockhaus, 1872 ) 


N this work, we regret to”say, the performance does 
not equal the promise Nothing would be mote ac- 
ceptable to the many students of the class of Birds than 
such a “ Repertorium” as Prof Giebels title seems to 
indicate Nor is there anything objectionable in the 
manner in which he proposes to treat his some- 
what extensive subject, although other plans would be 
equally or more convenient But when we come to look 
into details and to consider the mode of execution, we 
must condemn the work as almost useless to ornitholo- 
gists from its errors and impertections 
The first portion of the “ Repertorium ” professes to 
give us a complete list of the literature relating to orn.- 
thology, arranged under certain heads But numerous 
volumes and papers of the greatest importance to the 
ornithologist are either altogethe: omitted, or are msert- 
ed under wrong headings For example, Cananis and 
Heine’s “Museum Heineanum” 1s not alluded to at all, 
nor can we find Finsch and Hartlaub’s “Ornithologie 
Ost-Afrika’s,” Frasers “Zoologia Typica,” or Gulliss’s 
“Astronomical Expedition” (Birds by Cassin) entered 
under the proper heads These are all works which a 
working ornithologist would have occasion to consult fre- 
quently. A long list might easily be made of simular 
omissions In the section of this part of the “ Reper- 
forum” which treats of local faunas, many 11diculous 
blunders are made Memoirs referring to Africa and 
South America are entered under Asia, and a number of 
South American papers are attributed either to America 
Septentrionalis, or America Centrals ; 
In the second pait of the “Repertorium,” called 
“ Nomenclator Ornithologicus,” it is pretended to give a 
list of all the described genera and species of the class of 
birds ın alphabetical order, with references to authorities, 
synonymy, and other points Nothing could be of greater 
use to the ornithologist, 1f such a task were well or even 
fairly well performed. But this, we regret to say, 1s not 
the case, as anyone with previous knowledge of the sub- 
ject will very quickly discover, on turning over Prof. 
Giebel’s pages It 1s, ın fact, quite evident that the 
“Repeitorium” ıs a mere compilation, upon which, no 
doubt, long and weary labour has been bestowed, but 
which, as ıs often the case with compilations, will be of 
very little value to the student, owmg to the compiler 
having had insufficient previous knowledge of his sub- 
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OUR BOOK SHELF 


Pateontographica Betrage zur Naturgeschichte der 
Vorweit, herausgegeben von Dr W Dunker and Di 
K A Zittel Band XX Lief 5 September 1872 
(London Williams and Norgate ) 


THIS part of the “ Palaontographica” contains a continu- 
ation of Dr Geunitz’s description of the fossils of the 
Lower Quader Sandstone of the Valley of the Elbe in 
Saxony, and includes an account of the Brachiopoda and 
the early families (Hippuritidee, Ostracidee, Spondylida, 
and Pectinide) of the Pelecypoda The species are care- 
fully described and beautifully figuied, and the synonymy 
and distribution of them are discussed at some length, so 
that the work must be 1egarded as indispensable for the 
student of the Cretaceous rocks 

In some general remarks piefixed to his descriptions 
Dr Geimitz calls attention to the interest attaching to these 
Saxon fossils, in some cases owing to their wide geogra 
phical range, m others to their long range in time during 
the Cretaceous period Thus of the species here noticed, 
Ost) ca car inata, diluviana andheppopodium, Exogyra late- 
ralis, columba, and halhotoidea, Pecten membranaceus, and 
curvatis, Vola phaseola, guinguecosiata, and guadricostata, 
and Lema tecta, are common to the Cretaceous rocks of 
the Elbe Valley ın Saxony and of Southern India, ın both 
which localities the lower members of the Cretaceous 
seres (Neocomian and Gault) aie wanting = /uoceramus 
labiatus and Ammonites peramplus are also referred to as 
fossils common to the two localities On the other hand 
a collection of Cretaceous fossils from the neighbourhood 
of Colorado city and the north of New Mexico also ın- 
cluded examples of Juoceramus labiatus, Ammonites per- 
auplus, Baculites baculoides, Inoceramus Brougiiariz, 
and a species resembling J s/7zatus, evidently represent- 
ing the Middle Planer of the Elbe Valley, and derved 
from similar beds of Chalk-marl, over which ae beds with 
Inoc Goldfussianits, Baculites,and Scaphites, evidently be- 
longing to the age of the White Chalk These facts, as 
Dr Geinitz remarks, furnish support to the assumption of 
migrations of species from India to Europe, or from 
Europe to Ameca, long before the human 1ace took the 
same road 

The most interesting cases of the long continued ex- 
istence of species are those relating to the occurrence 
thus low down 1n the Cretaceous series of species common 
to these deposits and to the latest beds of this formation in 
the province of Schonen in Sweden Dr Geinitz also 
calls attention to the variations occurring in the species 
heie noticed, and to the apparent interdependence of many 
of those in older and newer parts of the formation, so 
that, as he says, “it 1s not difficult to sketch a regular 
genealogical tree for various series ” 


Theoretische Maschineniehre. Von Dr F. Grashof In 
vier Banden Erster Band Erste Lieferung (Lon- 
don Walliams and Norgate ) 

THE first number of this work has been issued dunng the 
present year Fiom the preface we learn that the object 
of the work is the theoretical investigation of the pro- 
blems involved ın the theory of machinery. In the first 
volume will be discussed the mechanical theory of heat, 
the theory of hydraulics, and certain other parts of theo- 
retical physics and of applied mechanics, which will be 
useful in the subsequent portions The second volume 
will contain the elements of machines, of mechanical 
movements, and of governors, and also of mechanical 
instruments—z e , nstruments for measuring time, velocity, 
mass, force, and energy. 

The third volume discusses the machines which serve 
for the application of natural agents to technical purposes, 
machines for employing the power of animals, hydraulic 
wheels, windmills, steam engines, and especially heat 
engines in the widest sense Finally, the fourth volume 
will be occupied with machines for domg work (Arbert- 


ntaschinen)—that is, machines for moving about and 
hoisting solid, liquid, and gaseous bodies (locomotives, 
screw-propellers, winding machines, rams, pumps, blow- 
ing machines), also machines for the working and ma- 
nipulation of ngid bodies, such as hammeuing and iolling 
machines, sawing machines, &c 

The number which lies before us principally discusses 
the mechanical theory of heat. This subject ıs entered 
into with great thoroughness and profundity, and includes 
an claborate discussion upon radiant heat and many other 
collateral mattes It need hardly be added that for the 
perusal of this work a sound knowledge of mathematics 
is wndispensable 
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LETTERS TO THE EDITOR 


| The Editor does not hold limself responsible for opinions expressed 
by his correspondents No notice is taken of anonymous 
communications ] 





Kew Gardens and the National Herbarium 


Pro. OWEN has very imperfectly stated the facts respecting 
the cultivation of the ipecacuanha plant at Kew and in India 

My friend Mr McNab says of the :pecacuanha (Tians Bot. 
Soc, vol x 319) ‘“‘It 1s a plant of remarkably slow growth , 
the largest plant in the Botanıc Garden at Edinburgh ts scarcely 
one foot in height, although more than thirty years of age, and 
has three leading shoots, each four inches in length The method 
hitherto adopted of propagating the CepAaels (as far as I am 
aware} 1s by cuttings, but of these not more than one or two can 
be got at a time, and at long intervals ” 

It was the possession in the Edinburgh Botame Garden of old 
long-established plants, with well-developed, rhizome-like root- 
lets, and the difficulty experienced there ın obtaming cuttings, 
which suggested to M: McNab a method of propagation which 
has since been found exceedingly successful, and for which he 
deserves every possible credit In a printed report to the Secre- 
tary of State for India (11695) Dr Anderson states “It was 
when examining the old plants in order that the best method of 
propagating might be determmed on, that ıt occurred to Mr 
McNab that the numerous root-like tubers might be taken advan- 
tage of as a means of rapidly increasing the plant ” 

At Kew no such great difficulty has been experienced im m- 
creasing the 1pecacuanha by ordinary cuttings, the orginal speci- 
men having during the last six years been by this means increased 
manifold On the other hand, the constant demand for cuttings 
fiom the Kew plant has prevented the formation of the tuberous 
rhizomes which in the case of the Edinburgh one were the result 
of thirty years’ growth 

As far as the resources of Kew Gardens would allow, all 
three presidencies of India were supphed with ipecacuanha plants, 
not once only, but at various times Most of these perished in 
India, some from being planted in unsuitable sites, others from 
accident , and it was not till 1868 that its cultivation promised 
success, upon which its propagation on an extensive scale was 
ordered by the Government of India 

OFf the plants sent to Calcutta from Kew, one which arrived in 
1866 had ın 1869 produced twenty plants (Anderson, ] ¢ p 3), of 
these twelve were sent to Sikkim, where seven weie “‘ killed by a 
coolie falling on them and completely smashing them” (Report 
of the Calcutta Botanic Garden, Aprl 25, 1871) The further 
history of the remainder 1s detailed in Dr King’s report, which 
is quoted by Prof Owen, but in a very unfair manner The 
passage which he has extracted proceeds as follows beyond the 
point where he stops ‘*The five plants in Sikkim weie, early 
m the current year, submitted by Messrs Gammuie, Bierman, and 
Jaffrey, of the Cinchona plantations, to a most successful experi- 
ment in artificial propagation, by which four hundred cuttings 
were obtained, the greater proportion of which have formed good 
roots, and are now fine healthy little plants ” 
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That the cultivation of rpecacuanha should be taken up at 
Edinburgh 1s nothing more than might reasonably be demanded 
of a garden maintained at the national expense It was indeed 
an arrangement which the residence at Edinburgh of Dr 
Anderson, the then Superintendent of the Calcutta Botanic 
Garden, who was home on sick leave, rendered eminently de- 
sirable, and one upon which I was fully consulted by the Govern- 
ment, as appears in Dr Anderson’s report already quoted Nor, 
in reference to the subject, should ıt m fairness be suppressed, 
that not only has the successful troduction of the 1pecacuanha 
into India been due to the establishment at Kew, but that Kew 
has at the same time supplied living plants to Ceylon, the Mau- 
ritius, Jamaica, Trmidad, Barbadoes, Queensland, and various 
home and continental gardens 

Prof Owen again appears to have been completely misinfo1med 
yn respect to Welwitschia, which, he implies, had been sent 
to Kew ın a state fit for cultivation A very large and old spe- 
cimen with the tap-root chopped off before its arrival, was 
placed for convenience in a pot of earth, and exhibited in the 
succulent house, where ıt would be likely to attract much atten- 
tion, and would also be in contiguity to other plants from the 
same region ‘This was done without the slightest expectation 
of 1ts showing any disposition to grow, and solely to gratify the 
public curiosity On the appearance of symptoms of decay 
from the dampness incidental to a greenhouse, it was at once 
transferred to the museum, where it now remaims Prof Owen, 
apparently quotmg a statement m my memoir on /Velwifschia, 
pointedly alludes to the fact that “cones with mpe seeds” had 
been received at Kew, but he omits to give the followmg words, 
“the albumen of which was perfectly rotten,” and when 
alluding to my acknowledgment of the receipt of “fine young 
plants,” he does not add that these were Dr Welwitsch’s speci- 
mens gathered years before 

Prof Owen refeis to my answe1 to Q 6,661 im the evidence 
given before the Royal Commission, as having by groundless ın- 
sinuation ‘‘inflicted pain on fellow servants of the State and 
collaborators ın science, on men at least his (my) equals, and 
one of whom ın a recondite botanical problem has shown hım- 
self his (my) superior” As Prof Owen does not quote this 
question and answer, I shall do so They are as follows — 
Ọ 6,661 —“'‘ Has there been insufficient space mm the British 
Museum for the reception of specumens for the enlargement of 
its he:baria, or has any other obstacle interfered?”—4 ‘With 
regard to the British Museum I do not thimk any person can 
answer that except the officeas of the establishment I do not 
think that the nature and extent of its botanical collections or 
their condition 1s well known except to 1ts officers ” 

I leave ıt to the reader to say whether any possible msinuation 
could be conveyed in such an answer, and, being unconscious of 
any, shall conclude with expressing my conviction that here again 
Prof Owen has been misinformed J D HOOKER 

Royal Gardens, Kew, Nov 15 





The Diathermacy of Flame 


I HAVE to thank Lord Rosse for pointing out an omission 1n 
my communication on this subject It was not, however, an 
“oversight,” as Lord Rosse supposes, the source of error in 
question having been duly considered, and its amount calculated, 
when the experiments were made It was neglected on account 
ofits smallness As its theoretical 1mpertance 1s unquestionable, 
and the amount of experimental error 1s likely to be much over- 
rated, I gladly supply the followmg figures, which show that 
this source of error was fairly neghgible 

As heat, like all othe: radiant forces, necessarily diffuses with 
the square of the distance from its source, my method of main- 
taining a constant mean distance by lighting an equal number of 
jets equidistant from each side of the middle flame, was liable to 
an error equal to the difference between the square of the dis- 
ance of the middle flame from the thermometer and the mean 


of the squares of the distances of the other flames The flames 
were } of an inch apart, and the middle flame was 141n distant 
from the thermometer ‘Thus, in the first tral, when only three 
flames were lighted, the distance of the nearest was 13$1n, of 
the middle 141m, and of the farthest Ig4¢in Taking {in as 
our unit, the middle flame was 56 distant, the nearest 55, and 
the farthest 57 56% = 3136, 55° = 3025, and 57? = 3249 
The mean of 3025 and 3249 1s 3137, instead of 3136 as experi- 


mentally assumed, the error ım this case ıs thus only Ree 
I 
of the 4° increase which my the1mometer registered, or 784 25 
of a degiee, a quantity far too small for consideiation in using a 
common laboratory thermometer reading only to half degrees 
Proceeding onwards, the error of course continued increasing 
until ıt reached its maximum, when the Ist and 17th jet were 
hghted The Ist was 48 quarter inches distant from the 
thermometer, the 17th was 62 487=2304, 627=3844 The 
mean of these 1s 3074, instead of the experimentally assumed 





mean of 567=3136, The difference 1s 62, 2. on on 


the last increment of heat Thus the maxuynum eror was less 
than žy of a degreee, and the mean eror lies between this and 
I 


eT ee 


784. 25 

As regards the last paragraph of Lord Rosse’s letter, I 
wold suggest that, with gas passing through a given orifice, 
the passage of equal quantities neccessarily implies equal 
pressure , that ın turmmg the miciometer screw of the sup- 
ply tap so as to cause each additional pair of equal jets to 
consume an equal additional quantity of gas, I was merely 
admitting inzo the space between the tap and the jets a quantity 
of gas just sufficient to maintam an equal elastic tension ol 
pressure in spite of the vaiying quantity issuing from the jets 3 

W MATTIzu WILLIAMS 
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Skeletons of Wild Animals 


Mr. CLARK, of Cambridge, ın NATURE of Oct 31, remarks 
on the general absence of skeletons, especially those of the Fe/:de, 
in museums, and states that, so far as he knows, no Ewopean 
museum possesses moie than skulls Its with pleasure, there- 
fore, that I diaw his attention to the fact of the existence of a 
perfect skeleton of the hon ın the Ipswich Museum Besides this, 
there is a skeleton of the mole, one of the dog-faced monkey 
(Cynocephalus anubis}, one of the dolphin, two very finely pre- 
pared skeletons of the boa constrictor, besides others of the 
ostrich, &c J E TAYLOR 





Treble Rainbow 


ABOUT the middle of August, whilst standing on platform of 
the station at Exmouth, I witnessed a phenomenon which I 
think 1s rare enough,to be worthy of record The sun was about 
an hour off the western horizon, and the river, which 1s to the 
west of the station, andisin that part about 2 mile and a-half 
broad, was perfectly calm , but there must have been a bieeze 
blowing overhead, for a heavy shower of rain came rapidly up 
from the westwaid, and when it had passed to leewaid displayed 
the two ordinary ranmbows brightly , and not only these, for 
between them appeared the arcs of a third bow cutting the other 
two, the nner one on the horizon and the outer about ten degrees 
or thereabouts above ıt This third rainbow appeared to have 
its centre as much above as that of the ordinary 1ambow was 
below the horizon, and was due to the reflection of the sun from 
the calm surface of the river The arcs of the third rainbow ex- 
tended but a very small distance beyond the secondary bow, but 
were bright enough at the intersection to show a sort of check- 
work of colours, which presented a most curious appearance 

Oxford, Nov. 5 A MALLocK 


Circular Spraybows 


THI RE have been several accounts lately in NATURE of circular 
rainbows, but none of your correspondents have mentioned 
“cucular spraybows ,” of course, in themselves they are of no 
gieat value, but under certain cncumstances they can be seen 
so near that their brdhancy exceeds that of a rainbow 

The most perfect which I have seen was at the Falls of Foyers, 
off Loch-ness, at 8 A.M. on September 1, 1868, The previous 
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day had been wet, so that the falls had a greate: volume of water 
than usual At that time the sun, as seen from the platform for 
viewing the falls, was ascending just above the ledge of the rock 
over which the water was precipitated, and on looking away fiom 
it an entire rainbow was visible, excepting that part which was 
caused by the shadow of the lower part of my body, ın conse- 
quence of the spray being all round me, the proximity of the bow 
added biilliancy to the colours, which surpassed anything of the 
kind that could be seen inarainbow I took no measurements 
Can any of your correspondents give examples of bows being 
seen on a cloudless background? Some yeais ago I saw a ram- 
bow ın what seemed a cloudless sky, but the surprising fact that 
rain was lightly falling from this apparently cloudless sky shows 
that 1f there weie not clouds there were drops of water-fall over 
a large area, and which formed a background, Iam aware of 
Mr Browning’s authority for such a phenomenon, 
Birkenhead GQ HE H 


Elephas Americanus in Canada 


CAPTAIN HowbDeEN, of Mullbiook, Ontario, has lately dis- 
covered remains of this spectes .n a field adjoming his residence 
They were found in the humus quite near the surface, and with 
the exception of the molars have been very much broken by the 
plough The locality is a deep basin, depiessed x100 or 150 feet 
below the surrounding hills, which may have been the basın ofa 
small lake o pond The elevation ıs about 490 feet above Lake 
Ontario, and 125 feet above Rice Lake, on the northern slope of 
the drift-ridge which borders Lake Ontario on the north The 
discovery 1s interesting as extending the range of this animal in 
Canada, eastward, along this drift-ridge The 1emains hereto- 
fore discovered have been confined to the western peninsula, 
above the Silurian escarpment, or to positions so neaily adjacent 
that they may have been washed down from this upper region 
The present discovery 1s at an elevation which precludes this, and 
seems to indicate the presence of the hving animal in this region 
Between the 11dge and the present lake shore there are at least 
two ancient lake beaches, one about Ico feet above the present 
water level, the other a httle over 200 feet Neither of these 
would bring the waters of the lake up to the level of the escarp- 
ment, so that at the time of these higher lake levels, the elephant 
may have ranged over the western peninsula of Canada, and also 
eastward over the drift-hills which extend nearly to the lower 
end of Lake Ontario 


Victoria College, Cobourg, Oct 4 N. BuRWASH 





Reason or Instinct ? 


CONSIDERATIONS on the nature of Instinct will ever engage 
the attention of the student of Nature, and certainly mterest in 
the subject 1s not likely to flag at a time when psychological 
manifestations and relations are bemg more and more sought 
amongst the lowe: animals Your correspondent of the roth of 
October last touches on their power of enumeration, which, even 
ın the case of the sagacious dog, appears to be very lmıted 
Nevertheless, I have been assured by a reliable friend, now de- 
ceased, that his wiry terner would, at his order, run round the 
table once, twice, or thrice, for a suitable reward 

The idea of alternation, and an example of memory, came 
under my own observation some time ago at the Grotto del Canı, 
near Naples, where I witnessed the somewhat unnecessary expe- 
riment of the deleterious effects of carbonic acid on the unfortu- 
nate dogs kept for that purpose On walking to the cave, I 
remarked that one of the dogs gambolled round the guide, whilst 
the other followed at his heels with slouched tail and hanging 
eal The guide assured me that each dog knew when ıt was his 
turn to be dropped into the heavy stratum of gas on the floor of 
the cave, from whence, after partial suffocation, he 1s thrown into 
the cool lake close by for resuscitation 

With reference to the gzasz-reasoning in adaptation of means 
to anend, under exceptional circumstances, I adduce the fol. 
lowing — 

Many caterpillars of Preris rape have, dung this autumn, fed 
below my windows On searching for suitable positions for pass- 
ing into chrysalides, some eight or ten individuals, in their direct 
march upwards, encountered the plate-glass panes of my windows , 
on these they appeared to be unable to stand Accordingly, in 
every case they made silken ladders, some of them five feet long, 
each ladder being formed of a single continuous thiead, woven in 
elegant loops from side to side The method here adopted is 
sunilar in kind to that employed by the glacier climber, who cuts 
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foot-holes with his hatchet to enable him to mount the icy preci- 
pices which impede him 

In the case of the above caterpillars, however, reasoning seems 
to be bat narrow, for one ladder was constructed parallel to the 
window-frame for nearly three feet, on which secure footing could 
be had by simply diverting the track twoinches Some of these 
insects have now passed into pupe, and are curiously supported or 
slung by their well-known silken band across the thorax, under 
the drip-stone of the window Such facts, though simple, should 
warn us agaist dogmatically fixing the points in the animal king- 
dom at which instinct ends and reason begins Do they not 
overlap? G B, BUCKTON 

Weycombe, Haslemere 








Lunar Calendars 


IN a communication addressed to NATURE for 1871, Mr 
S M Drach writes at p 204 ‘The true mean conjunc- 
tion derived from the 19-yeai cycle ıs called the Molad or 
Moon-birth,” and I wish to ascertain how this so-called ‘‘ mean 
conjunction ” is arrived at 

T have before me the twonew Almanacks published by Vallen- 
tme and by Abrahams, by which I find the ‘‘ moon-birth” 
generally put down at about six homs after the time quoted in 
the ‘Nautical Almanack” for 1873 From facts that have 
reached me, I conclude that the data for these publications are 
denved from a skeleton almanack printed by German Jews at 
Altona, containmg the necessary particulars for fifty and eighty 
years ın advance, and no doubt correctly calculated for that 
locality I ask whether the data there given are to be accepted 
by Jews ın all countries, or whether they are at liberty to calcu- 
late the time of new moon for their own meridian ? 

I may take this opportumity to point out the followimg dis- 
crepancy — 

True New Moon, Thursday, Nov 20, 1873, 336 AM. 

Moeled K.slev, Wednesday, Novy 19,1873, £! 14 IAM, 
according to Vallentine, but marked PM ın Abrahams Both 
the latter must be ın error, because in advazece of true time 

Myors 


Early Eclipses 


IN looking through some back numbers of NATURE, I came 
on a paper by Mr Hind, m which he examines whether any 
great eclipse took place at the time of the Crucifixion of Chiust 
He says that ‘‘although a great total eclipse was visible at Jeru- 
salem in AD 20, yet, ın the year 33 no eclipse of importance 
took place ”* Mr Hmd seems to have forgotten that in the 
opinion of most divines, Christ was born four years before the 
vulgar era, so that in the year 29 He would have been 33 years 
old Remembering this point, 1t seems highly probable that the 
account of how “the sun was turned into darkness, and the moon 
into blood ” may be a correct account, not only of the occurrence 
of an eclipse, but of an early observation of the now famous red 
prominences G. 

Cambrıdge 


—— es 


Water-beetles 


I HAVE to thank Mr Buchanan White (NATURE, Sept 12) 
fo. the statement that ‘‘ many water-beetles are not only winged 
but use their wings” My erior as to fact, however, has no 
effect on the argument of my letter (NATURE, Sept 5), which 
was, that although ıt 1s probable the first insects emerged from 
the water with then wings formed, yet the existing aquatic 1n- 
sects throw no light on the origin of the class 

JOSEPH JOHN MURPHY 

Old Forge, Dunmurry, County Antrim 
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PHOSPHORESCENCE IN FISH 


N two recent numbers of NATURE, Nos. 153 and 154, 
and more particularly the former one, attention 1s 
drawn to the question of phosphoric phenomena connec- 
ted with living fish , but while ıt has been proved beyond 
dispute that certain fish, Cyclopterus luntpus, for mstance, 
do possess highly lummous properties, the two cases in 
omt may, I think, be referred 1ather to the combined 
effects of the micioscopic Noctzluce 


* I quote from memory, and therefore perhaps not quite in Mr Hind’s 
words 
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During my last dredging cruise off the coast of Portu- 
gal, I enjoyed many opportunities of witnessing the 
brilliant and varied aspects under which such phospho- 
rescence exhibits itself, though instances more strictly 
parallel with those quoted in the two communications 
referred to, occurred, perhaps, while returning by steamer 
from Lisbon, after its expiration 

On such favourable nights, as the vessel piogressed 
through the waters, shoals of small fish might be seen 
darting away in every direction, themselves apparently 
luminous, and leaving behind them bright tracks of phos- 
phoric light, while now and then a fish of larger size 
would make its appearance, producing a simular effect, 
though of proportionately greater brilliancy The cong 
@ ett produced by their countless numbers was most mag- 
nificent, and in mimiature vividly recalled to mind the 
meteoric showers that periodically ilumine our summer 
nights On all such occasions as the foregoing, the water 
when closely examined was invariably found to be literally 
teeming with Noctiluca witlaris, its presence being 
manifest again in the broad track of phosphoric light 
visible for many hundred yards in the wake of the vessel, 
while the shaft of the screw was brilhantly Jluminated by 
therr countless numbers, excited nto active display of 
the:r phosphoric properties by the rapid revolutions of its 
ponderous blades, 

Had Mr Hall examimed the “globules of fatty matter ” 
contained in the spray thiown on deck on the night he 
refers to, with the aid of the microscope, he would no 
doubt have traced the light to the same source, and 
discovered that each luminous point represented a single 
individual of the tmy rhizopod here mentioned. Huis 
hypothesis that they were possibly portions of “ fatty 
matter” thrown off by the fish themselyes, seems scarcely 

tenable, and more particularly if we accept, as we are 
' bound to, that the luminous tracks left behind as the fish 
swims onwards are attributable to alike origin, and which 
immediately suggests that such rapid desiccation would 
exercise as ruinous an effect upon the poor animals’ 
organisation as befell the celebrated racing pigeon of 
American notoriety, reported to have arrived at its desti- 
nation bereft of every feather, lost one by one through the 
friction attendant upon the high rate of speed at which the 
bird had tiavelled. 

kn addition to Woctzlitca, mnumerable other forms, such 
as minute Crustacea, Salpae, jelly-fish &c, contribute 
towards the ocean’s nocturnal luminosity, but all these 
latter, and more especially the Salpze, for the most part 
display their light spontaneously, and are restricted to 
local and comparatively small areas of the ocean’s sur- 
face , while in Noctiluca that luminosity 1s entirely latent, 
being dependent upon natural or artificial disturbance 
and excitement to bring it mto action, and though ex- 
ceedingly minute, the separate individuals rarely measur- 
ing the hundredth part of an inch in diameter, occur in 
such abundance that the whole surface of the sea 1s 
equally lumimous when disturbed, being frequently so 
plentiful off our coasts that their aggregated bodies form 
a superficial crust of considerable thickness Disturb- 
ance of the water at such times 1s immediately responded 
to by sheet-like flashes of luminosity, while any object 
passing through the water appears to be aglow itself, 
partly from the direct light, and partly from the reflected 
light produced by these microscopic protozoa On the 
same principle the apparent luminosity of hving fish is 
easily explained Swimming thiough the water they 
necessarily disturb countless numbers of these living 
organisms, whose emitted hight, actively scintillating for 
several seconds after the fish has passed, produces lum1- 
nous tracks wherever the fish may travel, while its own 
silvery scales borrow and throw back the earliest corus- 
cations tt awakens ın its onward course 


W. SAVILLE KENT 
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THE FLORA OF THE QUANTOCKS ' 


T HE geological formation and the historical associations 

of the Quantock Hills have been abundantly investi- 
gated Their natural productions, animal or vegetable, have 
not yet, so far as I know, been described or catalogued, 
although they contain specimens in both branches of 
Natural History singularly rae and sought after, and 
though more than one zoologist or botanist of note gazes 
on them daily from the windows of his home -A paper 
whose conditions are that it should be hght and popular, 
and that it should not exceed ten minutes in the delivery, 
cannot throw much scientific hght upon the plants of the 
most limited region , but ıt may reveal sources of enjoy- 
ment and raise individual enthusiasm, and 1t may remind 
this meeting that the time has possibly come, when our 
association should use the means at 1ts command to en- 
courage the gradual creation of such a flora and fauna of 
the county as no single naturalist, unassisted by a public 
body, can in any case trustworthily compile 

In this beautiful valley, fat with the nch red sol that 
countless millennia have seen washed down from the 
surrounding hills, the flora 1s everywhere so unusually rich 
as to win the enyy and delight of strangers. It has been 
my lot to pilot botanists from all parts of England in 
search of local rarities , and I have found their chief rap 
tues given not to the uncommon flower they had come to 
see, but to the profusion of form and colour which includes 
almost every Englısh genus, manifest in the common 
turnpike roads which skirt the hills, but revealed in full 
perfection to those only who penetrate the intenor of the 
range In the sheltered lanes of the less wooded combes, 
in the road from Kilve to Parson’s farm, the foot path from 
the Castle of Comfort to Over Stowey, above all in the 
lane from the Bell inn to Aisholt, the hedge banks and the 
wide grass margins of the road are scarcely surpassed ın 
beauty by the mosaic of a Swiss meadow o1 an Alpine 
slope Fiom the beginning to the end of June the colours 
are blue and yellow, the blue represented by the ground 
ivy, the germander speedwell, the brooklime, the late bugle 
and the early self-heal, the nariow-leaved flax, the long 
spikes of milkwort, and the varieties of the violet, the 
yellow by the birdsfoot trefoil lage and small, the St 
John’s-wort, golden mugweed, and hop trefoil, the agrı- 
mony, the yellow vetchling, and the countless kinds of 
hawkweed Inthe hedges above are the mealtree and 
guelder rose, the madder, white campion and lady’s bed- 
straw, half hidden by the twining tendrils, white blossoms, 
and tiny cucumbers of the bryony, while here and there, 
where the hedge gives way to an old stone pit or deserted 
quarry, the tall foxglove and the great yellow mullein stand 
up, harmonious sisters, to fill the gap By the middle of 
July the colours shift The flora of early spring is gone 
the milkwort shows its pods, the speedwellits bushy leaves, 
the yellow still remains , but the blue has given way to 
pink, to the lovely musk mallow, the horehound, doves’ 
foot cranesbull, restharrow, painted cup, and calamuinth, 
With August a third change arrives, the small short 
clustering flowers are gone instead of them we have the 
coarse Straggling fleabanes, ragworts, and woodsage the 
great blue trusses of the tufted vetch and the pure white 
trumpets of the bindweed take possession of the hedges , 
the yellow sagittate leaves of the black bryony and the red 
berries of the mountain ash warn us that summer 1s past. 
Our September visit marks the closing scene The flowers 
are few and far between , but the ivy bloom 1s musical 
with bees, the hazels put forth clusters ruddy brown as 
those with which the satyr wooed the Faithful Shepherdess, 
the arum pushes its poisonous scarlet fruit between the 
mats of dying grass , and the meadows which slope up- 
wards from the brooks are blue with the flowers of the 
colchicum 

These are all common flowers, whose names and habits, 


* Read before the Somerset Archeological.andiNatural History Society 
September x2, 1872, 
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if education did her work, we should learn ın childhood 
from our mother and our nurse ıt 1s then immense pro- 
fusion, not their rarity, that calls for notice , and they 1e- 
present but a small part of the hill flora. To exhaust this 
fairly we must visit fom different regions—the hill tops, 
the bogs, the coppices, and the slopes toward the sea. Of 
the first it 1s difficult to speak without a rapturous digres- 
sion as their familiar sights and sounds occur to us—the 
breeze that seems half conscious of the joy it brings, the 
musical hum of becs, the warble of invisible larks, the 
popping of the dry furze pods 1n the stillness, the quivering 
air above the heather, the startled spideis with their 
appended egg-bags, the grasshoppers, the green hair 
streaks, the gem-lke tigerbeetles on the wing, in the 
distance the Mendips and the yellow sea, or the long rich 
valley, closed by Dunkery and Minehead 

Heath, furze, bracken, and whortle berries, are the four 
tetrarchs of the hill tops, giving endless shades of red, and 
green, and yellow. The heaths are three, and only three 
—the heather, the cross-leaved heath, and the bottle heath, 
the last exhibiting rarely a white variety, which ın the 
language of flowers tells the tenderest of tales. From 
beneath their shelter peep the eyebright, the spring 
potentil, the heath bedstraw, and the creeping St. John’s- 
wort , amidst them springs the uncommon bristly bent 
grass , everywhere the gieen paths which wind amongst 
them are carpeted with the mcenchia and the little bieak- 
stone, and bordered by the red and yellow sheep’s sorrel 
and the pale yellow mouse-car On many of the prickly 
furze beds grows the wiry leafless dodder , every ditch 1s 
filled with masses of lemon-scented oreopteils, and every 
patch of stones 1s hidden by the pink blossoms of the 
mountain stone crop At 800 feet above the sea we meet 
with mat grass and the cross-leaved heath Higher still 
we find the slender deers’ hair, first cousin to the isolepis 
of our greenhouses , and highest of all grow, for those who 
know their haunt, two species of the stag’s horn club moss. 

The bogs are very numerous They form the summits 
of the combes , and some of them descend the hill until 
they jon a deep cut stream. All are covered with the 
turquoise bloom of the forget-me-not and the glossy pel- 
tate leaves of the marsh pennywoit, and choked with the 
little water blmks They all include hverwort with its 
umbrella-shaped fructification, sphagnum, marshwort, and 
pearlwort , and on their margins grow the ivy-leaved hair 
bell, the lesser spearwort, the lousewort, and the bog 
pimpernel, In a few of them are found the oblong pond- 
weed and the marsh St John’s-wort , ın two combes only, 
as faras I know, grows, alone of its genus, the round- 
seaved sundew, 

Of the coppices Cockercombe and Seven Wells are the 
best known , but their laige trees check the growth of 
flowers , and the botanist will find more to please to him 
in Butterfly Combe and Holford Glen, which are smaller 
and less frequented Here in early spring masses of the 
white wild hyacinth rise amid last year’s dead leaves, here 
grow the cowwheat, woodrush, golden rod, sheeps’ scabious, 
wood pimpernel, wild raspberry, sanicle, and twayblade. 
The hellebouine 1s found in Crowcombe , 1n Tetton woods 
the rare pink lily of the valley , ın Cothelstone the adders’ 
tongue and mountain speedwell, in Ashleigh Combe, 
thelypteris , ın Aisholt wood the white foxglove, white 
herb Robert, and white prunella , while under the famous 
hollies of Alfoxden, sacred to the memory of “ Peter Bell” 
and “ We are Seven,” giow the graceful millet giass and 
a rare variety of the bramble. 

On the St. Audries slope the changed soil and the influ- 
ence of the sea give birth to several new plants The 
autumn gentian, the tufted centaury, the round-headed 
garlic, and the sea starwort are abundant near the cliffs , 
the perfoliate yellow wort 1s common, fluellen grows in 
the stubbles, the lady’s tresses near the lime-kiln, the sea 
pimpernell between the stones, the arrow-grass and hard- 
grass just above the sea, to which we descend between 


banks covered, as no other banks are covered, by the mag- 
nificent large flowered tutsan, 

A few rare plants remain, which come under neither of 
the groups described The Cornish money-woit abounds 
in a small nameless combe near Quantockshead, the rare 
white stonecrop 1s indigenous or naturalised at Over 
Stowey , the white climbing corydalis 1s found close to 
Mr. Esdaile’s lodge , the lady’s mantle, goldilocks, and 
bistort grow in the Aisholt meadows, the stinking 
groundsel hard by the remains of Coleridge’s holly-bower. 
In the same neighbourhood I have twice found the puiple 
broomrape , and Wilsons filmy-fern, one of the rarest of 
British ferns, 1s established in the Poet’s Glen 

I venture to hope that there 1s no one present to whom 
this catalogue of plants 1s a catalogue and nothing more 
Our English wildflowers are so charming in themselves, 
they awake in all of us so many associations, they 
hold so large a place in our poetical literature, their 
popular names reveal so many an etymological secret and 
recall so many a striking superstition, that almost every 
one, whatever be the line of his mental culture, ıs willing 
to own their interest and to linger over their recital. To 
the Shakspearian scholar they bimg memouies of Peidita 
at the shearing-feast, of Ophela in her madness, of Imogen 
sung to her untimely grave, of the grey disclowned head 
of Lear, with its chaplet of “rank fumiters and furrow- 
weeds” The lover of Milton points to the “rathe prm- 
rose,’ the eye-purging euphrasy, and the amaranth, which 
was twined in the crowns of worshipping archangels The 
historian of the long-buried past sees ın the Cornish money- 
wort, the filmy-fern, and the Lusitanian butte: wort of our 
hills evidence distinct and graphic of the tıme when Scot- 
land, Ireland, and Spain formed with our own peninsula 
portions of a single continent The student of folk-lore 
tells his tales of the ceremonies which surrounded the ver- 
vain, the St John’s-woit, and the rowan, and of the strange 
beliefs which clung to the celandine, the hawkweed, and 
the fumito1ry The etymologist will clevate the names 
familiar to us all into 1ecoids of the origin and habits of 
our remote forefathers , he will disinter the fragments of 
myth and history which lre embalmed ın the centaury, the 
pony, the carline thistle, the flower-de-luce, and the herb 
Robert , he will tell us how the laburnum closes its petals 
nightly like a tired labourer, how the campion crowned 
the champtons of the tournament, how the foxglove, the 
troll-flower, and the prxie-stool, bring messages fiom fairy 
land , how the scabious, the lungwort, the sciophularia, 
and the wound-wort, bear witness to the grotesque beliefs of 
a pre-scientific medical community. Of the botanist I 
need not speak Nota flower that blows but will furnish 
him with the text of an cloquent discourse Forms that 
yleld to other men artistic and sensuous enjoyment onl, 
lay baie before him secrets of structure and of function as 
wonderful as those which characterise his own bodily 
flame , suggesting eachits truth of design, and natural 
selection, and adapted change, and mysterious organic 
foice In the fructtfication of the orchid, the stamens of 
the barberry, the haus of the nettle, the leaf of the sundew, 
he reads lessons as profound and similes as graceful, as 
were taught to Chaucer, and Southey, ard Wordsworth, 
by the daisy, and the holly, and the lesser celandinc 
Yea after year he greets the early sping with an enthu- 
siasm which his neighbours know not, as one by one his 
friends of many years, the snowdiop, and the violet, and 
the crimson hazel stigma, and the stitch-wort, and the 
daffodil, and the coltsfoot, come backto him like swallows 
from their winter sojourn out of sight Year after yeat,as 
the seasons die away and the earth 1s once mote bare, he 
looks back delighted on the pleasant months along which 
he has walked hand in hand with Nature , for he feels that 
his intelligence has been strengthened, his tempe: sweet- 
ened, and his love of God increased, by fellowship with 
her changes, study of her secrets, and reverence for her 
works ~% W. TUCKWELL 
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INSECT METAMORPHOSIS * 
IT 


M ANY natmalists of eminence have insisted so strongly upon 

the connection of the growth of wings and metamorphosis, 
that I shall now proceed to examine into this part of the subject 
These beautiful organs of flight, so elegant 1n their outlines, so 
exquisite in the ertistic blending of their colours, so marvellous 
m then minute construction, are popularly associated with the 
perfection of msect life A suspicion of thei existence arises 
when the curious swathings of a pupa are exammed , but it re 
quires the patience of a Landois to trace these future glories of a 
butteifly within the chest of the caterpillaı but lately escaped 
from the egg. 

But m considering the ielation of growth to metamoipho- 
sis, 1t must be remembered that some insects have no wings, 
and yet undergo metamorphosis, and hat others possess organs 
of flight, and yet only submit to skin-shedding 

In describing the general form of the body of the larva, ıt was 
noticed that the openings for the passage inwards -of the air 
tubes weie visible on either side of each segment The open- 
ings, or stigmata as they are called, of the second and fifth seg- 
ments of the larva, whose structures have been already described 
in part, are very distinct, and they lead to large air-tubes which 
branch off ın all directions, and especially send a twig back- 
wards and forwards along the inside of the thnd and fourth 
segments respectively 

The openings, or stigmata, of the thud ard fourth segments, 
on the contrary, are blind ones, and do rot lead to trachez or 
air-tubes , but the delicate offshoots of the second and fifth 
masses of air tubes pass mside close to them, and ıt 1s on these 
that the wings are developed as new organs, as new structures 
fashioned out of the piotoplasm of the blood The wings are 





Fig 7 —Wing-Cells 


acquired, and are added to the bulk of the belongings of the 
larva, They continue to grow and to be perfected durmg the 
whole of the life of the msect, until their function 1s called into 
action They originate after the escape from the egg , but the 
structures, upon the consideration of which so much time has 
been spent this evening, originated during the embryonic o1 egg 
condition, and clearly do not advance through long stages of 
inutility and imperfection to one of use and perfect adaptation 

The first mdication of the wing 1s observable mn a caterpillar 
four millimetres in length, and one day after birth from the egg 
The whole of the air-tubes are at that time as they are at 
all others covered by a very delicate layer of cells, which sepa- 
rates them, im fact, from the other tissues or blood, as the case 
may be, and with which they are in contact Some fat and 
very small five sided projections of delicate tissue are seen upon 
the fine air tubes running along the mside of the third and fourth 
segments 

There are four of these, two on either side, and the hinder are 
smaller, but aie close to the front pau In this stage they are 
composed of simple cells placed side by side to form the expan- 
sion of the tissue, and they 1est upon and cannot be separated 
aitificially o1 microscopically fiom the fine layer of cells which 
intervenes between then bases and the au-tubes The tissues 
and cells of the an tubes 1emain intact, but these additional 
stiuctures are fixed upon them, and are destined for a very dif- 
ferent senes of developments 

When the caterpilla: has changed its skin for the first tıme, 
the expansions have mcreased in size and m complexity of struc- 
ture, Each expansion ıs found to consist of a structureless, flat, 
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pentagonal bag, which is very thin, and to contain a well-marked 
layer of globular cells of nearly equal sizes Moreover, at the 
base of the exparision, where ıt rests on the cellular layer of the 
air-tube, a crowded gioup of elongated cells 1s observed resting 
on this layer, and situated amongst the’globular cells and within 
the structureless expanston 

These elongated club-shaped cells are sometimes fusiform, and 
contain a structureless liquid, and attached within their equally 
structureless walls is a nucleus and its contents They did not 
exist before the skin-shedding, but are readily observed subse- 
quently to it The expansions of this tissue consist of the three 
histological elements just noticed, and out of them the future 
wings aie gradually developed 

Afte: the second skin-shedding of the caterpillar, the expan- 
s‘ons are found to have increased slightly in size, and a careful 
microscopical examination detects an excessively delicate and 
twisted cylindrical tube within each of the long cells which aie 
situated at the base of the expansion, and which would beim con- 
tact with the air-tube, were ıt not for its investing cellular layer 
The nucleus of the elongated cell has been absoibed, and its 
walls look thinner, and their tissues appear to have been observed 
to contribute to the twisted-looking thread which floats in the 
liquid contents Itis evident that this thread-hke tube 1s con- 
nected through the cellular layer with the mterior of the air-tube, 
but it 1s at present a simple tubular expansion of plain structure- 
less membrane, and does not contain aur 

Alterations progress in the developing wings dung the inter 
val between the third and fourth skin-sheddings, and they be- 
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Fig 8—Advanced Wing Development 


come sufficiently large as to be seen with the naked eye, for they 
have attained nearly one-tenth of the length of the whole cater. 
pillar The globular cells with the structureless membrane are 
found to have mereased in size, and the delicate tubes of the 
elongated cells to have increased im length and numbers The 
cell wall and nucleus are lost to sight ın some instances, and the 
twisted tubular connection of the undermining air-tube may be 
observed to have passed here and thcre amongst the globular 
cells Atthis time these tubes take on the appearance of air- 
tubes, and the delicate circular fibre which is seen in the other 
an tubes of the cate: pillar 1s to be recognised 

The next stage appears to bring about an mcrease in the num. 
ber, length, and size of these coils of an-tubes within the bag- 
hke wing, and im the dimensions of the bag, but not of its 
contained globular cells, 

By the time that the caterpillar leaves off taking food and 
begins to attach itself by its tail end, preparatory to skmm- 
shedding fox the last time, considerable progiess has been made 
m the development of the wings The cord-lhke air-tubes have 
grown sufficiently to 1each nearly to the top of the wing, and 
they branch off in several directions They contain air, and are 
surrounded by the layer of globular cells, but they are closer to 
the under side of the wimg bag than to the upper Moreover, 
the wing bag, so structureless hithe:to, has acquired on its out. 
side a glistening surface of extremely delicate cells, which 15 
called epidermis. Beneath this coating is the main thickness of 
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the bag, and ıt ıs now found to be composed of large cells placed 

side by side Whthin it are the globular cells and the cord-lke 

branching air-tubes By this time the wings which are visible 

on the 3rd and 4th segments have approached the inside of the 

shin of the caterpillar, and when this begins to separate before 

peng cast, a glutinous secretion coveis them with the whole 
ouy 

The structure of the wings immediately before this period 
recalls that of the membranous expansions with which aquatic 
insects are furnished, with the aid of which they breathe and 
move more or less rapidly under water But the changes on the 
whole of the wing which occur at this time, and duimg the four 
or five early days of pupal life, soon make these organs compli- 
cated The changes are, however, part of a progressive de- 
velopment The wing veins, or nervures, without which the 
wings would be flaccid and useless, are formed irrespectively of 
the structures already described Their path within the wings 
has been marked out by the coul-like air-tubes, but they are 
formed out of the protoplasmic matter which exists amongst the 
layers of globular cells, and are elastic cords surrounded by a 
cellular layer Whilst they are developing, one or two wide 
air-tubes degeneiate, and finally disappear Tne veins of the 
wing are attached to the lower surface of the expansion so fre- 
quently alluded to, and they grow with the increasing area of 
the organs, so that during the early days of the pupa the wing 
consists of an expanded wing membrane, which 1s cellular, and 
which contains wing veins and large air tubes, intermingled with 
a great number of globular cells 

The beautiful microscopic scales of the wing begin to be 
formed as soon as the glutinous case of the pupa 1s hardened, 
for air soon passes between it and the delicate skin and members 
beneath By the fifth day all the wings are covered with recog- 
nisable scales and hair, and then for a certam time, depending 
upon temperature and the habit of the species, growths arrested, 
and things remain 7 state quo When the time comes for 
emergence from the pupa case, the 1mago within awakens, as it 
were, from a long hybernation, and after splitting its case it 
comes foith a moist, weakly thing, with its wings crumpled upon 
its sides, wet and unable to move The sunshine, the dry arr, 
and the forcing in of air on the part of the insect into the large 
air-tubes of the wing, enable those oigans to unfold, to merease 
In area, to become dry, and at last to be of use 

It has, I trust, been made evident that the wings are progres- 
sively developed, and that they grow from simple protoplesms 
into all their beauty and complexity of form dung the stages 
after the escape fiom the egg 

They are acquired organs , they are given to the insect during 
its progress of change Like the metamorphoses, they are 
superadded to the original condition of the embryo or the young 
withm the egg They are characteristic, to a great extent, of 
metamorphosis, and thus the notion that the oigans and these 
states of change were both acquired and superadded ıs worthy 
consideration. 

It now becomes necessay to inquire into the kinds of changes 
which msects submit to during their evolution after birth There 
are perfect or complete, complete and ietrograde metamor- 
phoses, and some insects do not change their structures and 
habits at all 

The cabbage butterfly and the false wasp afford examples of 
perfect or complete metamorphosis, the completeness consisting 
m the succession of an achve larva, an immobile pupa, and an 
active imago with different habits to the larva. There is a 
variety of this kind which 1s of some importance, and it may 
be termed imperfect-complete metamorphosis The silkworm 1s 
a good example of this variety, and the organs of its mouth are 
ımperfectly developed Such ıs also the case ın many moths 
and insects which do not take food of any kind. 

Incomplete metamorphoses are observed in those insects which 
have three stages of activity —active larvae, pupse which move 
and are then called nymphs, and active zmagos 

The common gnat undeigoes incomplete metamoiphosis, and 
the dragon fly, which belongs to a different class, also The 
gnats skim over the surface of stagnant water and collect their 
eggs together as they are laid one by one in a little boat-shaped 
mass, the whole bemg covered with a gummy coating This 
floats, and the larva are hatched very soon from the under side 
They commence a life of predacious activity, and undergo skin- 
sheddings After one of these the msect comes forth, differing 
m shape from the larve, It swims with the aid of two large 
lamellze, something like a fish-tail, and when 1t requires air uf 





presents its back on the top of the water, and not its tail, as the 
larva did This is because there has been an alteration in the 
disposition of the main respuatory tubes These active pupa, 
o nymphs, cannot eat or drink, and after swimming for some 
days they come permanently to the surface Then the last 
stage of metamotphosis succeeds, and the tiny gnat escapes 
without wetting its delicate wings, and to pursue a life which 1s 
well known to you 

The nymph of the dragon-fly greatly resembles the larva, and 
ut seizes prey in the water and devours it When the time is 
come for the change into the fly the nymph crawls out of its 
element on to a leaf, its skin splits on the back, and the sangui- 
nary and active dragon-fly comes forth 

In these instances there 1s not that distinction in habit and 
instinct which prevail amongst the insects gifted with perfect and 
complete metamorphosis 

_ Retrograde metamorphosis is a doubtful expression of some 
interesting facts Sometimes a laiva leads an active life, and is 
elaborately and perfectly formed , ıt changes into an immobile 
chrysalis, and then the imago comes forth not only with defective 
organs of mastication and motion, but also with indifferent legs 
and scarcely a vestige of wings Or both wingsand legs may be 
wanting, and there ıs not much resemblance to an insect left 
Thus the pretty caterpillar, which may stil be found about 
eraniums, and which looks lke a harlequin from its cwuous 
tufts ot different-coloured hair, belongs to the vapoure: moth 
It is a perfect larva, and very active The chrysalis, or pupa, 
1s, like those of other moths, immobile and swathed Two 
kinds of moths escape—the males, which are pretty and perfect 
moths, with elegant wings and great powers of fidgetty flight , 
and the females, which ate ugly brown bags with small legs, 
scarcely a vestige of wing, and incomplete mouths They are 
very unlike the male, and really have not the same activity, 
energy, powe: of locomotion, oL complexity of structure as ther 
arva 

Another species belonging to the genus Psyche has very 
pretty male moths, but the female has no wings, legs, or feelers, 
and lcoks like a helpless egg-bag , She never quits a curtous 
case made up of parts of flowers, m which the cateipilla: and 
the pupa lived 

It 1> quite clear that ın these insects there 1s no progressive 
development fiom fist to last m ther metamorphosis 

Insects which do not undergo any metamorphosis ae by no 
means uncommon, but they all submit to the skn shedding Such 
insects are hatched from the egg, in shape and habit much re- 
sembling the adult or full-grown individual A considerable 
number of the Orthoptera—insects which fold up their wings 
longwise, of which the earwig, the cricket, and the grasshopper 
may be considered as representatives—do not undergo the change 
in form and habit which 1s so characteristic of most of the In- 
secta What alterations do occur are the progressive develop- 
ment of wings and of the reproductive organs and skin shedding 
Most of the Orthoptera moult or change their skins repeatedly, 
some as many as three times, and still they do not alte: in foim , 
a fourth skin shedding finds others with rudimentary wings, 
which are small, crumpled, and visible The fifth moult exhı- 
bits the insects with perfect wings and full-grown There is no 
period of mactivity, and the imsect pursues the same habits 
throughout its lfetime Its tissues are not subjected to such 
changes as 1n those described 

Some few but very important and interesting kinds moult only 
three times, and never have wings, and others, which only 
moult four times, never have these organs in perfection 

To conclude this short review of the kinds ofand exceptions to 
metamorphoses, it must be brought before your recollection that 
the unpleasant louse, the curious fish scale, and the poduia, or 
skıptaıl, do not undergo metamorphoses, and that their skin 
sheddings are not attended by the development of wings 

Not only are theie these varieties of change of structure and 
habits, but there are modifications of each of them which relate 
to the time and season at which metamorphosis takes place, and 
the dmation of its stages, 

The next step in the inquiry as to the meaning of all these 
changes in the philosophy of insect life, 1s to determine whether 
insects which resemble each other have the same kind of meta- 
morphosis—in other words, whether identity of metamorphosis 
accompantes similarity of construction Are the great groups 
into which the vast class of Insecta 1s divided by a natural classi- 
fication, capable of being equally well and meaningly classified 
by the simuarity or dissumulaiity of thew particular methods of 
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change of structure and habit The answer must be that, gene- 
rally speaking, some of the groups which are widely separated 
by dissimilarity of structure, possess the same kind of metamor- 
phosis, and that some groups which resemble each other more 
than others have not the same kind of changes 

It 1s impossible to classify the groups by their kinds of changes 
of structure and habit without outraging the first principles of a 
natural classification 

The next step in this mquiry 1s to decide whether all the mem- 
bers of any of the great groups are metamorphosed in the same 
manner, and whether there are any genera or species belonging 
to one group which are exceptional in their method of change, 
and which possess that common to the bulk of the insects of 
another group 

The answers are as follow -— 

Allthe members of any gieat group are not subject to the 
same kind of change, but those of some very small familes are , 
and some genera undergo a metamorphosis totally unlike then 
closest allies m a group 

There 1s a very good example of the difference in the mode of 
metamorphosis ın some of the great groups, and of its evident 
independence of structurel affinity or likeness to be gleaned by 
comparing the Orthoptera, the Coleoptera, and the Lepidoptera 
—the grasshopper, beetle, and butterfly tribes respectively 

There ıs a greater resemblance in structure and general arrange- 
ment of parts between the Orthoptera and the Coleoptera than 
between the Coleoptera and the Lepidoptera , yet the Coleoptera 
resemble the Lepidoptera in possessing complete metamorphoses, 
whilst those of the Orthoptera are incomplete or absent altogether 
Again, many families of the great groups have genera whose 
species are influenced by very wide modifications of the same 
kind of change Thus amongst a family of the Lepidoptera one 
kind passes through a perfect change like that already described 
A closely-allied moth will pass through the change twice in the 
year, and in one the egg will remain unhatched through the 
winter, m another the pupa will Jast through the autumn, 
winter, and spring, m a third a perfect insect will hybernate 
through the water , 1n a fourth a caterpillar will be born, wll 
feed and increase in size, but will not turn to a pupa at once 
It will hide up and hybernate for months, and will be metamor- 
phosed ın the early spring In a fifth a caterpillar will crawl 
fiom the egg in August, and will not eat, but it hides up and 
hybernates until the early summer, when 1t crawls forth and eats 
and passes through a perfect metamorphosis All these modifi- 
cations, so irrespective of seasons, may be noticed m closely- 
allied genera The lace wing family, or the Neuroptera, are a 
very natural group, and their separation fiom other forms, on 
account of the general dissimilarity of construction, 1s as perfect 
as any classification will permit In this family all the kinds of 
metamorphosis are to,be noticed Some genera, like the dragon- 
flies, undergo incomplete metamorphoses, and have active 
nymphs, which do not differ much from the larva , whilst others, 
hike the scorpion-flies and the caddis-flies, are subjected to 
changes as perfect as those of a butterfly or moth, although their 
structures are very diverse 

Seeing, then, that insects which so closely resemble each other 
as to be placed as allies ın every classification that follows the 
order and system of Nature have to undergo different kinds 
of change of structure and habit, it becomes necessary to admit 
that the original structures of a species assumed their form ac- 
aa A a law which did not regulate the metamorphoses 
These have no relation with the origin of the species, and are 
independent of the anatomy of the individual Like the struc- 
tures of the wings, the stages of the metamorphosis are acquired 
and superadded It 1s ciedtble enough that these wonderful and 
various changes are for the benefit of the creatures undergoing 
them, and doubtless there has been in every instance a myste- 
rious relation between these and external physical conditions at 
some period or othe. The metamorphoses are for the protec- 
tion and preservation of the species, and may be esteemed 
extraordinary aids ım the struggle for existence. The fact of 
there being Insecta which do not undergo metamorphoses, 
but only the skm sheddings which are common to certam Arach- 
mda, Myniopoda, and Crustacea,—all the Articulata, 1s very ım- 
portant in studying the philosophy of this knotty subject, so 
also 1s the fact that the orders of Insecta which contain both 
these non-changing forms, and others which have a very incom- 
plete metamorphosis, are of vast geological age Probably 
these Neuroptera and Orthoptera were the first msects—cer- 
tainly they were amongst the oldest. These considerations must 
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be associated with the method of development of wings—those 
acquired organs which are, nevertheless, not present i some 
non-metamorphosing Insecta. 

The most convenient hypothesis by which the origin of meta- 
morpkhosis may be explained, and that which appears to be most 
consonant with facts, 1s to be comprehended under the follow- 
ing heads —r The msecta havea great geological age 2 The 
earliest did not undergo metamorphoses, but simply shed their 
skins, 3 The fist forms were wingless Neuroptera or Orthop- 
tera 4 That in order to meet the influence of changes m exter- 
nal physical conditions during the evolution of varieties of the 
original forms, the metamorphoses were acquired 5 Incom- 
plete metamorphoses preceded the complete. 6 Organs of flight 
were acquired independently of metamorphosis 7. The kind 
of metamorphosis depended upon peculiarities in the external 
conditions, and its determination was defined by law 

If the phenomena of metamorphosis and the growth of wigs 
have been acquired, and were not implanted ın the original 
species to follow at once and inevitably, there should happen, 
and there ought to happen—according to the analogy of nature 
—instances where the part or the whole of the acquisition 1s 
absent 

The degraded and almost wingless vapower moth, the wing- 
less Psyche, the wingless condition of the female of the winter 
moth, and the useless wings of Climatobid, must have arisen, 
not by disuse, but by reversion to the ancestral condition. Why 
should the gall-flies that affect the roots of the oak have no wings, 
and those which make galls on the branches have them only in 
the male, whilst the makers of the corresponding structures on 
the leaf aie perfect in thew wings and metamorphosis? The idea 
of disuse will not apply , and certainly the wingless would enjoy 
wings and make them useful They are reversions to the ances. 
tialtype There 1s a little false wasp called Metilla it belongs 
to a tribe emmently characterised by advanced instincts, and 
rapidity and power of variation of flight , yet the female 1s wing- 
less, and low m its instincts The wings would be useful to the 
insect, and the males of an Australian species ceitainly think so, 
for they cany their wingless ladies about with them under great 
difficulties Its, like the others, an instance of reversion On 
the other hand, the acqunement of the gift of imperfect meta- 
morphosis may have been followed by that of the complete kind, 
and then to that of the elaborate and apparently enigmatical 
lene undergone by some parasites, may have been super- 
added, 

Habits and instinct which change contemporaneously with the 
structural metamorphoses were doubtless acquired and are 
handed down, generation after generation, 1n obedience to the law 
of the descent and inheritance of useful gifts Wonderful as the 
acquisition 1s of certain mental powes at certam periods in 
such humble things as insects, still ıt must be remembered that 
man inheuts mental peculiarities, which become evident at 
different successive times of his hfe A boy inhents mental 
peculiarities which characterised the youth of his parents, and 
others become evident in his adult age, which peculiarised his 
father or mother at the same penod. How, is beyond the 
question and the fact is enough 

Sometimes, by examining the mstincts of a group of closely 
allied spectes of insects, and by noticing and companng shght 
differences in their habits and metamorphoses, a hmt may be 
obtained how some very recondite peculiarity may have been 
acquired and been transmitted, provided ıt were beneficial to the 
creature The most mteresting instincts of the Odynerus which 
were mentioned at the commencement of this lecture, were the 
forming a tubular antechamber and piovisioning the chambers 
with stung grubs for an offspring which it never saw, A con- 
siderable group of mining false wasps make or excavate 
chambers to lay their eggs in, and they, one and all, are i con- 
stant terror lest some interloper or parasite should enter then 
underground workings, during their absence in search of food for 
the future offspring On arriving with the stung larva at the 
mouth of their hole, which 1s closed up carefully by some before 
flying off, they enter and run into the chambers in a great state of 
excitement to see that the nursery 1s not taken possession of by 
an intruder who intends to stop So impiessed is this instinct 
upon them that, 1f the prey which 1s left outside dunng the rapid. 
inspection be removed a little way off, when 1t 1s replaced by the 
insect the process of examination 1s repeated, and the msect will 
do this over and over again, senselessly it 1s true, but 1n obedience 
to an inherited and almost automatic impulse 

There 1s no doubt that a great number of futile egg Jayings and 
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provisionings occur amongst those tribes on account of the entry 
of parasitic insects who devour everything So that an additional 
instinctive act which could produce any alteration 1n the shape or 
anangement of the tunnel and chamber-making, which would 
benefit and tend to preserve the future larva, would assuredly be 
perpetuated by descending to subsequent generations The ante- 
chamber of Odynerus meets every difficulty and want Its 
fragile nature will not permit the intruder to pass along without 
breaking ıt down and covering the hole ın the tunnel, and when 
it is broken down by the dying insect zt effectually closes up the 
scene of its labour and hides the offspring from harm The only 
satisfactory hint which can be gleaned respecting the origin of the 
provisioning of chambers m which an egg ıs left, 1s obtamed by 
Fabre’s study of th. habits of Bembix idua This mining wasp 
lays an egg which hatches very shortly, and the little mother 
visits its living offspnng every day and brings ıt small larva, 
stung to keep them quiet at first, and then larger larvæ as the 
little cannibal increases in size All this time the Bembix 15 a 
vegetaran, but she 1s known to sip the honey which may be on 
some of her victims 

The instinct of a Bembix may have been altered by its eggs 
not hatching, anda series of victims may have been placed in the 
chamber automatically, mstinctively, and without what 1s called 
reason There is of course the possibility of memory existing 
during the quiescent stage Does the butterfly remember its 
existence as a gormandising caterpillar, and therefore retam some 
notion of the propriety of lay.ng eggs over cabbages? Does 
the Odynerus fly remember its underground life, and obey some 
impulse to provide the unseen offspring with food different to 
that which she loves? It is possible , and as nothing 1s too won- 
derful for psychologists, there may be something in the suggestion 

It 1s evident that the influence of external conditions which 
are antagonistic to the comfort and well-being of many insects 18 
often neutralised by a happy and protective contemporaneous 
change of form and habit On the contrary, as in the instance 
cf larvee which hybernate and do not turn into pupæ before 
severe weather sets in, or in the case of hybernating butterflies, 
all connection between existing external conditions and the time 
and natuie of the metamorphosis 1s often indistinguishable 
But this apparent anomaly may be explained when it 1s remem- 
Lered how long-lived many species and genera of insects are, 
how persistent some forms have been through considerable geo- 
logical periods, and to what numerous changes of climate they 
may have been exposed during forced emigration, o1 even whilst 
being on the same area The commmngling of several insect 
faunas which must have occurred over and over again during the 
later geological period of the world’s history, will quite account 
for closely allied forms presenting modifications of the general 
kind of change of stiucture and habit 

All the rela 1ons of the metamorphoses to changes ın the inor- 
ganic kingdom of natme, z¢, to alterations in the external 
physical conditions .urrounding insect forms, 1s doubtless within 
the scope of law ‘The insect host 1s mnumerable, and the variations 
in external physical conditions must have been repeated during 
vast ages , yet the ‘unds of metamorphoses and their modifica- 
tions are few m number and are smgularly pronounced 
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NOTES 


A VERY large number of noblemen and gentlemen, members 
of the Society of Arts, have signed a memorial to Her Majesty’s 
Government, ın which, after referring to the great benefit 
conferred by the opening of the Bethnal Green Museum, and the 
immense number of people (upwards of 700,000) who have visited 
it in three months, they ‘‘ submit that this museum could never 
have come into useful existence, and have been instrumental in 
confernng these benefits on the people, without the aid of Parha- 
ment, and they desire to press this fact upon the consideration 
of Her Mayjesty’s Government, with the hope that they will sub- 
mit to Parliament the policy so essentially national of voting 
increased means to facilitate the establishment of museums, 
libraries, and galleries of Science and Art im large centres of 
population, wherever such localities are willing to bear their share 
m the cost.” 


THE list of candidates for the Mathematical School at the 
University of Oxford numbers 132, against 206.11 the Classical, 


Of these, ra are candidates in honours In the Natural Science 


School there are eight candidates for the Final Examination, all 
in honours 


AT a meeting of the Arts School at Cambridge this week, a 
discussion arose on the report of the Museums and Lectme 
Rooms Syndicate, recommending the erection of additional 
accommodation for students m physiology and comparative 
anatomy Mr J W Clark and Prof Humphry warmly ad- 
vocated the adoption of the report, the latter remarking that the 
sum was small, compared with that expended at Leipsic, Am- 
sterdam, ard other parts of Europe. No decision appears to 
have been arrived at 


AN anonymous friend has just given to the Council of the 
Midland Institute the large sum of 2,500/, to be expended in 
scholarships for encouragement of the study of practical physio- 
logy, more especially that branch of ıt which is concerned in the 
amelioration of the sanitary condition of the poor This noble 
gift 1s prompted by remarks which were made by Canon Kingsley 
m his opemng address to the Midland Institute 


THE Accdemy announces the recent death, at Gottingen, of 
the great mathematician Klebsch, at the age of forty 


A LARGE number of eminent physicians, chemists, and others 
belonging to various countries in Europe, have formed themselves 
into a unio1 for the laudable purpose of constructing a general 
European Pharmacopeeia At the mceting of the Pharmaceutical 
Society, oa November 6, Dr Thudichum gave an teresting 
address on thd subject, in which he showed that during the last 
200 yeais many men had tried to realise the idea of a general 
phaimicopaia, but as these attempts were mostly made by 
single individuals, each of whom endeavoured to carry out his 
own idea in his own way, failure was necessarily the result It 
is likely that the present co-operate attempt will be more 
successful 


M BABINEN, of the French Academy, whose death we recently 
chronicled was born at Lusignan in 1794, educated at Metz, and 
entered the Artillery, which he quitted in 1815 After having 
been Professor of Physics in the College of Fontenay-le-Comte, 
and afterwards at Ponctiers, he went to Parts m 1820, to occupy 
a chair of Physics n the College St Lows Until 1864 he was 
also Cxaminer to Ecole Polytechn.que in Physics, Descriptive 
Geometry, Applied Analysis, and Geodesy. Ihs lectures at the 
Athenxum on Meteorology did much to foster a taste for the 
study ofatmospheric phenomena He was elected to the Academy 
in 1840 in the section of Physics Puievious to this he had dis- 
tinguished himself in various ways, having done much to perfect 
the pneumatic machine, for which the Academy awaided him a 
prze Besides this, he invented a goniometer, which bears his 
name, anc in many memoirs recorded his optical experiments and 
researches, besides doing much to popularise scientific studies 
The best of what he has wntten is collected in his “ [tudes et 
Lectures sur les Sciences d’Observation ” 


Two very interesting letters on Arctic Exploration appear in 
the 7rme: of Tuesday last Capt J C Wells writes that he met 
Prof Nozdenskiold’s expedition when returning in Mr Smuith’s 
schooner yacht Samson from a mutse to the north of Spitzbergen 
The arrangements appeared very perfect, but the vessels were in 
no way fitted to contend with the ice Captam Wells 1s of 
opinion that the North Pole may be reached during the summer 
months The vessel should leave England m Apu, to enable 
her to arvive at the edge of the pack beyond Sp.tzbergen early 
enough to take advantage of the breaking of the ice from the edge 
of the mam pack Ier return might be looked for in October 
of the same year ‘‘ At the present time,” he adds, ‘* Austria, 
Germany, Sweden, France, Russia, and even Italy, are in the 
field, str-ving,feither by actual exploration or by tentative efforts, 
to form expeditions to reach the North Pole, simply for the ad- 
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vancement of science, while England alone 1emains inactive ” 
Mı B Leigh Smith also writes that he met with the expedition 
inside the Norway Islands neai Hakluyt’s headland, on August 
29 He believes they have made themselves comfortable for the 
winter months, somewhere on the north coast of Spitzbergen, 
and that no vessel has any chance of 1eaching them now 


Pror CorFIELD has been elected Medical Officer of 
Health to the paush of St George, Hanover Square Dr Cor: 
field’s appomtment will make a vacancy m the Officership of 
Health to the parish of St Mary, Islington Mr Haviland and 
Dr Tidy will, we understand, again contest that appomtment 





WE learn from the Medical Times and Gasette that there will 
be a vacancy for a Demonstrator of Anatomy in the Charing 
Cross School of Medicine A salary of 1507 1s attached to the 
office, Among the candidates 1s, we understand, Dr Mune, 
late prosector to the Zoological Society 


From the same journal we leain that the Chair of Medieme 
at the Royal College of Suigeons, heland, is now vacant 
through the resignation of Dr, Charles Benson, who had so long 
and ably discharged the duties connected with it We learn that 
several candidates have already entered the field, and that the 
selection of a professor will take place early in December 
Among the candidates are Dr Samuel Gordon, Dr James Luttle, 
Dr Henry Kennedy, and Dr Arthur Wynne Foot. The emolu- 
ments are about 150/ per annum 


Tur Trench Goyunment has latcly struck a medal m com- 
memoration of the discovery in 1868 by Dr Janssen and Mi J 
N Lockyer of the method of observing the sun’s chromosphere 
without an eclipse The medal bears on the obverse the por- 
traits of Dr Janssen and Mr Lockyer, and on the reverse the 
chauot of the Sun, with Pha:lus indicating the promimences 
round an tmeclipsed sun 


Mr. GLADSTONE and Mr Darwm having declined the Lord 
Rectorship of Aberdeen University, about to be vacated by Mi 
Grant Duff, M P, the contest les between Piof Huxley and the 
Marquis of Huntley, the Arts stadents mostly preferrmg the 
latter, and the medical students the former 


ProF SPALrH has been elected Rector of the Umversity of 
Vienna 


THE Natural [istory Mastersh.p at Clifton College 1s now 
vacant, through the appomtment of Mi Darrmgton Ward to an 
Inspectorship of Schools The teaching of Botany, Geology, 
and Physical Geography, and the elementary teaching of Mathe- 
matics, are comprised withm the duties of the office, as well as 
the Cinatorship of the Museum and Botanical Garden 


Ir anyone desires to know how lecturing, and especially scien- 
tific lecturing, 1» managed and rewarded in Amenica, let him (or 
her) forthwith obtain “The American Laterat y Magazine and 
Lecture Season,” published at the * American Literary Bureau ” 
Iere he will find the names of lectarers willing to lecture on all 
conceivable subjects, with the fees they are prepared to charge, 
varying from 50 to 250dollars pe: lecture , while one lecturer, 
Mr Froude, stands alone m his glory, pitceless The accuracy 
of this appraisement of talent 1s however somewhat marred when 
we ead further that ‘‘to some of the above traveling and hotel 
expenses aie added,” while ‘terms may be modified for weak 
Organisations and deserving chanities,” The managers of the 
bureau frankly announce that ‘‘a lyceum course must be pushed. 
hke any other business,” while they give the managers of these 
insiitutions the valuable advice to “ignore all party o1 sectanan 
bias and choose brains” On the principle of “ catching yom 
hare,” they therefore furnish the lyceums with eighty pages of 
choice of lectures and subjects, adv ising them to puisue the plan 
of ranging “‘fiom gay to grave, fiom lively to severe,” and give 
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their pations ‘fat least one concert, one 1eader, one scientific 
lecture (not too heavy), and one humorous lecture” Dr G P 

Quackenbos, in ‘f Words considered humorously, and other- 
wise,” an extensive programme, is undeniably cheap at $roo, 
while Mr Waterhouse Hawkins nicely values his 1epertoue of 
subjects from ‘*The Ageof Dragons” to “The Unity of Plan ” 
of the anımal kingdom, at from $100 to $112, Dr Youmans wil 
lecture on ‘‘ English Institutions as Educational Hindrances ” for 
from $100 to$125 Generals, Reverends, and ladies, are evidently 
the favourites of American audiences Who will not go to the 
bureau where they can have a choice of Piof Fisk on 
tt Darwinism” for $100, and Miss Kate Stanton on ‘f Whom 
to Marry” for $30? Although this may appear ludicrous 
enough to English ears, yet ıt has its serious and undoubtedly 
useful side Some simular plan of pioviding unity of action 
and of organisation among English scientific lecturers would be 
of very great value Will the scheme now under consideration 
of the British Association effect this? 


Tru. following is fiom the School Board Chionide —‘* Ten 
years ago the I ederal Polytechnicon of Switzerland received from 
unknown hands a legacy of 50,000 fiancs, accompanied by an en- 
closed envelope, which, according to the testator’s myunctions, 
was not to be opened until ten years afterwards The time 
having now elapsed, the envelope was found to contain the name 
‘Johannes Schoch, citizen of Fischental’ The testator had for- 
mely migrated to Milan, and there, by his judgment and in- 
dustry, acquned a large fortune The object of the donation was 
to secure competent teachers for the Polytechnic School ” 


Tul Royal Institute of Science, Literature, and Auts, in 
Venke, offers a medal of the value of 3,000 francs (120/ ), to be 
awarded in 1874 to the author of the best essay on the followmg 
subject --°‘ The advantages derived by the medical sciences, 
especially physiology and pathology, from modern discoveries in 
physics and chemistry , with a retiospective view of the systems 
which prevailed in medicine ın past times.” The competition 1s 
open to foreigners, and the essays may be written in French 


A PRELIMINARY meeting for the purpose of formmg a Medical 
Microscopical Society, which has been talked of for some time, 
was held on November 1, at St Bartholomew’s Hospital A good 
deal of discussion ensued on the proposed society, and delegates 
from the various hospitals were appointed as a committee, 


TH» family of the late Piof Sir James Y Simpson have pie- 
sented a bust of the distinguished physician to the University of 
Edinburgh It has been placed in the library hall 


WL understand, says the British Alediwcal Journal, that the 
medical students of the Univeisity of Aberdeen propose to issue 
a medical journal, which shall appear once a fortmight Three 
advanced students will act as editors It bears the name of the 
Aorden Meleal Student The undertaking shows very gratify- 
ing vigour in the Aberdeen school We wish the promoters of 
the journal every success 


TuE same journal informs us that the, new Professor- 
ship of Comparative Anatomy at the University of Dublin 
will have an endowment of 300/ or 4007 a year. The 
first holde will, we beleve, undoubtedly be Dr A 
Macalister, Professor of Zoology, and in future the two 
chars wil go together, with an endowment, jointly, of 
6o07 or 709% a year. Practically, the election may be 
considered as virtually decided Trimty College will have 
m future two Professors of Anatomy—viz 1 Pme Anatomy, 
Human and Comparative, 2 Mixed Anatomy, or Medical and 
Surgical Anatomy They will each have an income of 700/ 
Both professors must attend two hours daily m the dissecting- 
room, 
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WE learn fiom Karpers Weekly that the Hon, James Knox, of 
Knoxvule, {llinois, U S., now in Berlin, has presented Hamilton 
College, U S., with 10,000 dollars for the improvement and 
endowment of its hall of natural history 


THE following is fiom the British Medial Fournal —“ Two 
Russian ladies, Misses Olga Stoff and Sophie Hasse, have em- 
ployed themselves during the autumn recess im mvestigating the 
circulation in the spleen, by means of injection and micioscop.c 
examination, Their researches, which were made on the spleens 
of fiogs, pigeons, rabbits, mice, rats, and various other animals, 
as well as of the human subject, were carried on m Dr Trey’s 
laboratory They have published an account of ther examina: 
tion and its results m the Ces alblait for Nov 9.” 


A MEMORIAL portrait of the late Rear-Admural Sir James 
Ross, the great explorei, subscribed for by several naval officers 
and men of science, has recently been placed m the Painted Hall 
of the Royal Hospital, Greenwich What Sir James Ross did 
for North Polar exploration 1s well known 


THE 1rgth session of the Society of Arts commenced yesteraay 
evening, when the opening address was given by Major-General 
F Eardley-Wilmot, F R S, Chairman of the Council 


THE first comse of the Cantor Lectmes for the enstung season 
will be on ‘The Practical Apphcation of Optics to the Arts, 
Manufactmes, and to Medicine,” by C Meymott Tidy, MB, 
jot Lecturer in Chemistry and Professor of Medical Junspiu- 
dence at the London Hospital, and will consist of five lectunes, to 
be delivered on the evenings of Nov. 25, Dec 2, 9, 16, and 23 
A second course will be given during the session by the Riv 
Arthur Rigg, M A , “On the Energies of Giavity, Electricity, 
Vitaltty, Light, and Heat, especially with reference to their 
measurement and utilisation ” 


THE winter course of lectures at the Museum of Science and 
Art, Edinburgh, commenced on the eveningé of Nov 18, with 
the first of a series on “ Chemistry,” by Prof Crum Brown, An 
interesting piogiamme has been arranged, including, among 
other items, six lectures by Prof Getkie on the “Superficial 
Formations of Scotland,” and as many on “Sound” by Prof 
Tait 


ACCORDING to the latest bulletin from Regent’s Park, young 
Hippo, whose birth we chronicled a fortnight ago, and who 1s 
now suteen days old, 1s thiiving famously, being plump and 
well developed, standing firmly on his legs, trotting biuskly about 
after his stupendous mama, and imitating all her actions, Itis 
to be hoped that the admirable precautions taken by those in 
charge will be successful ın preserving the life of the little stranger 
till ıt can take care of itself 


THE following is from the Atheneum —‘* The Maharajah of 
Cashmere 1s desirous of having several scientific works translated 
from the English into the Sanscnt language, and as he under- 
stands that there aie many able scholars in England and Germany, 
he has placed the matte: ın the hand» of Col, Nassau Lees, who 
is to select competent persons fo. the work His Ehghness has 
had some works already translated ın Calcutta He has requested 
that, as the first instalment of the European series of translations, 
Prof Liebig’s work on Chemistry, or some othe: standard work 
on the same subject, should be one of the works translated, An 
undertaking of this sort ought to prove most useful ” 


It ıs understood that Dr Schweinfurth, the emment German 
geographer, 1s about to return to Central Afiica with a view of 
continung his explorations, especially in the hne of botany 
His brother, a merchant at Riga, has contributed a large sum of 
money, the interest of which 1s to be used by Dr. Schweinfurth 
in his present undertaking , the principal afterwards to be given 
to the Polytechnic School at Riga to found a prize to defray the 
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travelling expenses of such explores in the future as have been 
students of that establishment 


araidli. 


We hea that a most important desideratum ın Biblical Archæ- 
ology has been supplied by the diligence of Mr George Smith, of 
the Bntsh Museum, who has discovered among the Assyi1an 
Records an account of a deluge similar to that recorded ım 
Genesis Mr Smith will read a paper on the subject next month 
before the Society of Biblical Archeology 


WE learn from Harpers Weekly that with commendable 
enterprise Messrs Maynard & Dean, of Massachusetts, announce 
then intention of publishmg a periodical entitled American Orni- 
thology, to be devoted to the scientific and popular history of 
buds It ış to appear bi-monthly, at the rate of five dollars a 
year, and will consist in part of popular articles on birds, and in 
part of more elaborate and technical memoirs Each part will 
consist of about forty pages, and will contam a colomed plate of 
some new or little-known American species In view of the 
difficulty of sustaining special journals, this enterprise is one 
of no little daring, but will, we trust, be justified by the 
result At present there are but two penodicals exclusively 
devoted to birds, one of them, the London JZézs, published 
quarterly, the other, the Jornal fur Or nttiologie of Cabanis, 
pablished bi-monthly m Leipsic 


MR. WoORTHINGION SMITH records in the Gardeners Chronicle 
some very curious cases of “mimicry” m fungi He men- 
trons several instances in which a rare fungus so closely imitates 
another common one belonging to a different sub-genus or even 
genus in all superficial characters as to be with difficulty dis- 
tinguished from ıt, and 1s always found m company with ıt It 
is difficult to conceive that this “muimiciy” 1s of any value to 
the ‘‘mimicmg” fungus except, as Mr Smith suggests, that it 
has certainly hitherto prevented the detection and consequent 
destruction of rare fungi by collectors ! 


Wi karn from tne Academy that Prof Tschermak has pub- 
lished a new catalogue of the meteorites in the Vienna collection 
At the date of issue (October 1, 1872) the mineralogical ,museum 
contained specimens representing 182 falls of meteoric stones, 
and 103 falls of meteoric iron Letters appended to the name of 
each aerolite in the list indicate its position in a classification 
which has been based chiefly on the constituent minerals, certain 
distinctive physical characters of these minerals also bemg used 
m arranzing them in subdivisions 


THE Haggerstone Entomological Society, which was esta- 
blished in 1868, and 1s composed of woikimg men, commenced, 
on Thursday evening last, its „Annual Exhibition at No Io, 
Biownlow Street, about a hundred yards fiom the Haggeistone 
Station on the Noth London line, and ıt 1s well worth a visit 
The members are all piactical entomologists, meeting one even- 
ing a week for the study of the science, with the aid of a good 
cabinet of Lepidoptera, and other facilities for advancement , and 
this fifth exhibition shows that they have not worked m vain 
Among the specimens, which are at once rare and varied, are some 
fine ones of the Vanessa antiwfa  Thisis one of the rarest but- 
terflies found in this country, but during the last season it was {as 
we announced some time ago) far more abundant than it had 
been for many years before, and the Haggerstone collectois seem 
to have bestirred themselves accordingly 


WE have just received the wmter programme of the Chester 
Society of Natural Science (President, the Rey Canon Kingsley), 
and a hopeful one ıt 1s, showmg that the members are no 
mere diletlarte, but are anxious for work likely to produce results 
of high value in all the three sections into which it 1s divided— 
Botany, Zoology, and Geology. Their district 1s the four squares 
on the old Ordnance map of which Chester 1s the centre, and 
much has already been done by the members to elucidate the 
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natal lustory of that district, although the Soctety has existed 
only 18 months It numbeis over 300 members Dr Stolter- 
foth and Mr Liddell are energetically working the Diatomacez 
and Forammuifeia of the Dee, and lists of these, we believe, 
will shortly be published Several other members are actively 
at work m all three departments , the results of this work we 
hope to see m a permanent foom On the 27th inst, the 
President, Canon Kingsley, will read a paper on “Deep Sea 
Dredging,” and on January 30, Professor Boyd Dawkins one on 
his favourite subject—-“ Cave Exploratious ” 


WE learn from the Athenwum that the Government of 
Colombia, or New Granada, has extended for five years the 
grant to Mr José Triana to enable him to publish in London, 
in Spanish, ‘‘La Flora Colombiana,” and the Botanical Geo- 
graphy of Colombia, 


We are glad to learn that a good deal of attention is being 
given to the systematic study of science in Glasgow by members 
of the teaching profession actual and prospective Mr E M 
Dixon, B Se (London), one of the lecturers in the Established 
Church Normal Trammg College, has foi several sessions regu- 
laly given a very comprehensive course of instruction in physi- 
ology to the male students in training, and this year the female 
students have been introduced to the study of bo any by Mr 
Robertson, another of the lectmers in the Glasgow Tia ning Col- 
lege Itis understood that the Fiee Church Normal College is 
also about to do someth ng in science teaching Mr John Mayer, 
FCS, has, during the last few years, had large classes of pupil 
teachers in physiology, and of schoolmasters and assistant-school- 
masters m physiology, chemistry, and metallurgy, the class for 
teachers bemg held on Saturdays, soas to be suttable alike for 
town and countiy students Itis evident that Scotland 1s becoming 
more alive to the value of science as a means of intellectual dis- 
cipline and cultme In many little towrs and villages north of 
the Tweed, special science classes aie now im course of establish- 
ment for the first time 


We lean from the Yournal of Botany that a Elora of Portugal 
1s announced as in preparation by Señor Baroo de Castello de 
Paiva It will include all the add:tions made simce 1804, the 
date of Brotero’s excellent Flora Lus.tanica 
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AMERICAN SCIENTIFIC INTELLIGENCE* 


THE arrangements for an extended exploration of the Pacific 

Ocean by the Navy Department of the United States, have 
been brought almost to a conclusion, and ıt 1s understood that 
the Portsmouth, under Captain Skenett, will leave New York 
about the middle of November for the scene of operations 
The vessel will proceed, with only the necessary stops, by way 
of Cape Horn, to the west coast, and will commence her work 
in the Gulf of Californa ‘Two years will probably be spent in 
the inveshgation of the hydrography of the peninsula, including 
the entire gulf region, as also in the exploration of the Revillagi- 
gedo group of islands A subsidiary object, to receive a due 
share of attention, will be a geneial investigation into the physics 
and natural history of the deep seas and of the adjacent islands 
Dr Street, the surgeon of the expedition, has alieady distin- 
gushed himself as a naturalist and a collector in the Danen 
expedition, and will doubtless win new laurels on the present 
occasion ‘The astromomical department will be in charge of 
Paymaster Tuttle, well known as the discoverer of an asteroid 
and of a telescopic comet The Aarraganset, now on the 
Pacific station, has also been detailed for the same service, and 
will probably refit at Callao for the purpose There are few 
portions of America more imteresting m a natural history 
point of view than that to be immediately explored by this 
expedition, the Galapagos themselves being scarcely more 
noteworthy. This 1s shown by the researches of Mr Xantus 


* Communicated by the Scientific Editor of Harper’s Weekly 
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and of Colonel Grayson The former gentleman spent several 
years at Cape St Lucas, in the sevre of the United 
States Coast Survey and of the Smithsonian Institution, and 
obtained large numbeis of specimens in all branches of 
natural history, many of which were entirely new to science 
Colonel Grayson, ın his explorations of Socorro Island, one of 
the Revillagigedo group, found that, as at Cape St Lucas, there 
were many animals peculiar, o: unknown elsewhere, most of 
them being then undescribed They have, however, lately been 
ublished oy Mr George N Lawrence, i a memor of the col- 
ections of Colonel Grayson —Professor Marsh announces the 
very important discovery of fossil quadrumana in the eocene de- 
vosits of the Rocky Mountains The genera Limnotherium, 
Lhenolestes, and Telinatolestes are, in hts opinion, closely related to 
the lemurs, especially in the correspondence of the larger bones 
The teeth are more numerous than in any known quadrumana, 
some species having apparently forty—namely two incisors, one 
canine, and seven premolars and molars on each side of each 
jaw The professor also describes a new genus of large carmi- 
vora, under the name of Zimnofilts latidens, m which the canines 
and premolars of the lower jaw resemble those of the hyena, 
but with only two incisors on either side The single species, 
Oreocyon latidens, 1s supposed to have been as large as a hon 
Another novelty consists in a cretaceous reptilian, allied to 
Mososaustts, and possessing peculiar characteristics Theanimal 
has been called Colonosaurus mudge, after the discoverer, Pro- 
fessor Mudge, who obtained the remains in Western Kansas — 
Mr J F Whiteaves, of Montreal, has completed his investi- 
gations into the deep-sea fauna of the Gulf of St Lawience, 
already mentioned as undertaken m continuance of those of 
last year, and he is now engaged im preparing his report 
for presentation to the Minister of Manne and Fisheries, at 
Ottawa The greatest depth reached by him was 310 fathoms, 
off the south-western end of Anticosti, where he obtained 
a bergularia, and specimens of Pennatula additional to those 
secured last yer He also found an mtelesting cup-shaped 
coral about an mech across the disc — Recent advices 
from Mr Stevenson, director of the Snake River division 
of the Umited States Geographical Survey, under command 
of Piofessor TUlayaen, anuounce the airival of the entne 
party at Fort Hall on the Irth of Octobei, the Snake River 
Basin having been carefully explored by them. The paity 
reached the Geyser Basin the last of July, having obtamed sup- 
ples from Virgima City, wé Madison Valley They followed 
the Madison River to its source in a small Jake, and crossed the 
“divide” to Madison Lake, which they found to have no con- 
nection with Madison River, but with an outlet about one hundred. 
feet wide, flowing 1n an opposite duection fiom the one given on 
the maps They followed this to its entrance mto another lake 
about five miles wide, and which proved to be the real source of 
Snake River They found a geyser basin near the sources of 
Snake River, with about two hundred springs of all sizes, some 
of which spouted eighty to one hundred feet in haght Mr 
Stevenson divided his party above the Snake River Cañon into 
two potions, one of which passed through the cañon, and the 
other explored the Teton Pass, both meeting again at the lower 
end of the cañon The division under the immediate direction 
of Professor Hayden reached Bozeman on the 14th of October, 
having, completed the season’s labours Every step 1s said to 
have been a success, and the amount of valuable materal of 
scientific and practical value to far exceed that of any previous 
year ‘Tne Professor and his assistants proceed at once to Wash- 
ington to prepare the repoit, to be presented to Congress for 
publication atan early date Just before closing his field labours, 
Piofessor Hayden’s party had explored the Gallatin River toits- 
source, and completed the examination of the Yellow Stone by 
descending 1t to Mount Shields River, thence returning to the 
Three Forks, He expected to visit Helena before pioceeding to 
Washington, for the purpose of determining its latitude and 
longitude His astronomers had already fixed the geographical 
position of Vuginia City, Fort Ellis, and Fort Hall —One of the 
most striking of the many interesting discoveries of vertebrate 
fossils made in the wonderfully nch formations of the West is 
that of a fossil bird obtamed by Professor Mudge im the upper 
cretaceous shale of Kansas, and described by Professor Marsh, 
The remains indicate an aquatic form about the size of a pigeon, 
but differmg widely from all known birds m having biconcave 
vertebize ‘The rest of the skeleton, however, 1s quite similar to 
eae) of the average type, The species has been named Zcthyormes 
spar, 
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ON THE ECLIPSE EXPEDITION, 1871* 


T UNDERSTAND my duty to-night to be to give an account 
of the observations made, not by all who observed the 
eclipse of last December, but by the members of the party which 
went out under the auspices of the British Association , and it is 
extiemely fortunate that nothing more ıs required of me—frst, 
because most valuable work was done by the other parties, which 
of itself would require more time to state than I have at my dis- 
posal , and secondly, because the amount of material obtained 
by the members who were sent out from England, and by the 
fnends who met them at every point, is so great, that ıt would 
be rmpossible in one discourse to give anything like an exhaustive 
account of it Here are some of the recoids 1n thts portfolio 
You will see at once that even for one party I can only make a 
selection, and I am perfectly aware of the extreme responsibility 
which attaches to anyone who may venture to make a selection 
out of such an enormous mass of material as we have collected 

Before I proceed to discuss the work done by the different 
parties, 1t will be desirable to give an idea of the arrangements, 
and for this purpase I have prepared several maps which will 
enable you to see what the Buitish Association parties did 

In the first instance I may 1emark that the weather conditions 
were somewhat problematical Another point of great mpor- 
tance was that much of the ground was fortunately occupied, and 
it was essential, when placing the parties, to bear these two con- 
siderations in mtnd—the possibility of bad weather, and then the 
importance of so arranging matters that if some of the observers 
were clouded out, belonging to om parties, then the story might 
be continued by other observers 

Were we have a map of India, which gives you a general idea 
of the path of the shadow during the eclipse The shadow, you 
see, stithes India on the western coast, and it runs down in a 
south-westerly direction, and cuts the northern portion of Ceylon 

When we arrived in India we foand that the Indian observers, 
consisting of those well-known men Tennant, Herschel, Hen- 
nessy, Pogson, and others, had determined, from theif know- 
ledge of the climatic conditions of India at that time of the year, 
to occupy the cential part of the line, and also a station at a low 
level , the eminent French physicist M Janssen taking up hn 
position at the top of the Nielgherries We were to station our- 
selves either eat or west, or both, of these partes Wherher 
east or west would depend upon the monsoon, and the great 
question that was bemg discussed on our airival was, Was the 
monsoon favourable ? 

I have not time to go into the many interesting points touch- 
ing the answer to this question , but I may say shortly that what 
we heard was, that if the weather was likely to be bad on the 
east side of the hill range, generically called the Ghauts, there 
was a good chance for anyone occupying a position west of those 
hills What happened was that we did occupy the positions 
marked by blue wafers on the map, namely, Bekul on the west 
coast, Manantoddy on the western slope of the Ghauts, Poodo- 
cottah im the eastern plam, and in the island of Ceylon, first, 
Jaffna, and secondly, ‘Tmncomalee 

Such were our arrangements The parties were stationed 
along the line of totality Very different were the airangements 
of the Sicilian party of the former year In Sicily we were com- 
pelled to throw ourselves across the line of totality in the direc- 
tion which I have mdicated on this map of Sictly 

Now what was the work we had to do? Ifyou will allow me 
to refer to two or three results of the former Eclipse Expedition, 
I will endeavour to put them before you without taking up too 
much of your time 

One of the most impoitant among the 1esults obtained in the 
eclipse of 1870 was this far above the hydrogen which we can 
see every day without an eclipse—far above the prominences, the 
spectrum of hydrogen had without doubt been observed by two 
or three of the American observers, who were more fortunate 
than we were Among them Prof Young stated that the spec- 
trum of hydrogen was observed to a distance of 8 minutes from 
the sun , he then adds, ‘‘ far above any possible hydrogen atmo- 
sphere? This is point number one. 

Another of the points was this the unknown substance which 
gives us a line coincident, according to Young, with a line num- 
bered 1474 by Kirchhoff, had been observed by the American 

* A Lecture deltvered at the Royal Institution of Great Britam, Monday, 
March 22, 1872, by J Norman Lockyer, P RS (The chief results ob- 
tained by the expedition have been taken from the ad sierim Report pre- 


sented to the British Association Meeting at Brighton ‘The lecture itself 
dealt mainly with the methods and instruments employed —J N L) 
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observers to a height of 20 minutes above the limb of the dark 
moon 

Now, ıt was a very obvious consideration that if we got a 
spectrum of hydrogen 8 minutes from the dark moon, when we 
thought we knew that the hydrogen at the sun did not really ex- 
tend more than ro seconds beyond the dark moon, there was 
something at work which had the effect of making ıt appear very 
much moie extensive than it really was , and ıt was fair to assume 
that if this happened in the case of the hydrogen, ıt might 
also happen in the case of the unknown stuff which gives us the 
line 1474 

In support of this view we had one of the few observations 
which were made in Sicily, in the shape of a diawing of the 
corona, as seen by Prof Watson, who observed at Carlentini 
He saw the corona magnificently , and bemg fuinished with a 
powerful telescope, he made a most elaborate drawing of it, a 
rough copy of which I will throw on the screen You will see 
at once that we had ın this drawing something which seemed to 
mulitate against the idea that the 1474 stuff at the sun did exist 
to a height of 20 minutes According to Prof Watson the 
boundary of the 1eal corona was clearly defined, its height bemg 
fa, under that stated 

Next, we had another observation of most important bearmg 
on our knowledge of the base of the corona I refer to the an- 
nouncement of the observation by Piof Young of a stratum m 
which all the Fraunhofer lines were reversed It was asserted that 
there was undoubtedly a region some 2 seconds high all round 
the sun, which .eversed for us all the lines which are visible in 
the solar spectrum We had, in fact, in a region close to the 
photosphere the atmosphere of the sun demanded by Karchhof 
at some distance above the photosphere 

Last, not least, we had the photographic evidence There 
was in Sicily a photographic station in Syracuse, and the Ame- 
ricans had another in Spain I now show on the screen a 
drawing—it 1s not the photograph itself—but a drawing of a 
photograph made by the party ın Sicily , what we have on this 
photograph 1s a bright region round the dark moon, which 1s, 
undoubtedly, solar, but stretching out right away fiom this, 
here and there are large masses of faint light, with dark spaces 
between them which have been called rifts Now the question 
is, Is this outer portion sola ? 

Having thus biought rapidly before you some of the questions 
which we had puncipally to bear in mind, and, if possible, 
settle (though that 1s too much to hope fo. in any one Eclipse 
Expedition) in the work we had to do m India, I will neat 
bring to your notice some new methods of inquiry which had 
been proposed, with the object of extending former observa- 
tions 

I may here remark that the Royal Astronomical Society, in 
the first mstance, mvited me to take charge of an expedition to 
India merely to conduct spectroscopic observations , but 
although this request did me infinite honour, I declined it, be- 
cause the spectroscope alone, as ıt had been used before, was, 
in my opinion, not competent to deal with all the questions then 
under discussion I have told you that some of the most em:- 
nent American observers had come to the conclusion that the 
specirum of hydrogen observed in the last eclipse round the 
sun, to a height of 8 minutes, was a spectrum of hydrogen 
‘far above any possible hydrogen ” at the sun Hence it was 
m some way reflected Now with our ordmazy spectroscopic 
methods it was extremely difficult, and one might say impos- 
sible, to determine whether the hght which the spectroscope 
analysed was really reflected o1 not, and that was the whole 
question 

It became necessary, therefore, ın order to give any approach 
to hopefulness, to proceed in a somewhat different way in the 
1871 expedition , and, ın order to guard against failure, to sup- 
plement such new observations by photographs , and fortunately 
we were not long 1n coming to a conclusion that this might be 
done with some considerable chance of success 

I have here a train of prisms I will for one moment take 
one prism out of the tiain, and we will consider what will hap- 
pen if we dluminate,the sht of the lantern with a monochroma- 
tic light, and observe ıt through the prism If we render sodium 
vapou incandescent, we know we get a bright yellow image of 
the slit, due to the vapour of the metallic sodium only giving us 
yellow light But why is it that we get alime? Because we 
always employ a line for the sht But suppose we vary the m- 
quiry? If, instead of a straight Ime we have a crooked lime for 
the sht, then we ought to see a crooked hne through the prism. 
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Now, allow me to go one step further. suppose that mstead of 
a hne, whether straight or crooked, we have a slit in the shape 
of a rng, shall we see a 1ing through the prism? You will see 
that we shall And then comes this question If, when we 
work in the laboratory we examine these various slits, 1lumi- 
nated by these various vapours, why should ıt not happen that if 
we observe the corona in the same way, we shall also get a nng 
built up by each ray of light which the corona gives to us, 
since we know, from the American observations, that there were 
bright lines in the spectrum of the corona, as observed by a line 
slt? In other words, the corona, exammed by means of a long 
train of prisms, should give us an image of ttself pamted by each 
ray which the corona 1s competent to radiate towards us 

Now let us pass to the screen, the screen merely replacing the 
retina We will fust begin with the straight slit with which 
you are familiar —we now have our slit fairly focussed on the 
screen—we then in the path of the beam interpose one of these 
prisms, and there we get on the screen a bight line 

Now, to continue the argument, we replace the straight slit 
by a crooked one, and you see we get a crooked image on the 
screen We now replace this crooked slit by a ring We have 
now a ring-formed image on the screen So that you see we 
can use any kind of narrow apeiture we choose, and as long as 
we are dealing with light which 1s monochiomatic, or nearly so, 
we get an image of the aperture on the screen 

If we consider the matter further, 1t will be evident that we 
may employ a mixture of vapours, and extend this result, 

We will now, for mstance, instead of employing sodium 
vapour, employ a mixture of various vapours You see now 
that each ray given by these substances, instead of building up a 
line image, 1s building up for us a rmg image—that we have 
now red, green, yellow, blue, and violet rings 

Now that was the consideration which led to the adoption of 
one of the new attempts to investigate the nature of the corona 
used this time It was, to usea tiainofpusms, pure and simple, 
using the corona as the slit, a large number of prisms being 
necessary to separate the various rings we hoped to see, by teason 
of their strong dispersion On the screen the rings to a certam 
extent intersect each other, and ıt would have been easier to 
show you the ring-form of the images if we could have used 
more prisms than one 

Tf this 1s good for a train of prisms such as I have referred to, 
it 1s good for asingle prism in front of the object-glass of a tele- 
scope Such was the method adopted by Prof Respighi, the 
distmguished Directo: of the Obseivatory of the Capitol of Rome, 
who accompanied the expedition 

Now you may ask how would this method, rf ıt succeeded, be 
superior to the ordinary one? In this way. If we were dealing 
merely with reflection, then all the rmgs formed by vapours of 
equal brillancy at the base of the chromosphere would be of the 
same height, while if reflection were not at work, the rings would 
vary according to the actual height of the vapours in the sun’s 
atmosphere, and the question would be still further advanced if 
the spectrum did not contam a rng representing the substance 
which underlies the hydrogen. 

Our zew spectroscopic equipment then was as follows — 

1 A train of five prisms 

2, A large prism of small angle placed before the object-glass 
of a telescope 

3 Integrating spectioscopes d; zven by clockwork 

4. A self-registering integrating spectroscope, furnished with 
telescopes and collimators of large apertme, and large prisms 
(This instrument was lent by Lord Lindsay ) 

Now a word about the polariscopic mstruments, referrimg you 
to my lecture given last year for a general notion of the basis of 
this class of observation 

A new idea was that observations to dete: mine the polarisation 
of the corona might be made with the same telescope and eye, 
both with the Biquartz and the Savart 

By the landness of Mr Spottiswoode, who has placed his 
magnificent polarising apparatus at our service, I hope to be able 
to show you on the screen the mode of examining the corona by 
means of those two instruments, so as to enable you pretty well 
to follow what was actually done 

Let me begin with the Biquartz polariscope. In the first 
mstance I will thow on the screen a i1epresentation of the 
corona itself, and we will then inseit a Biquartz, and see its 
effect when I flood the scieen with polansed light. You now 
see ah mdication of what would be observed supposing the 
polarisation was due to polarised light diffused in the region be- 
tween us and the dark moon and eclipsed sun, m which case the 
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polariscopie effect would be observed generally over the dark 
moon, the corona and the region of the sky outside the corona 
But this 1s not all, not only does this arrangement enable us to 
determine the existence of such a general polarisation, but the 
vertical line in the Biquartz called the lime of junction indicates 
the plane of polansation, when the coloms on both sides of ıt 
are the same, so that we have two colours strongly contrasted 
in either half of the field when we are away from the plane of 
polarisation, and a uniform colouring of the whole field when in 
orat right angles to that plane By turning this prism through 
go degrees, you see I entirely change the coloms 

But we me not limited to the Biquartz in this mquiry We 
can apply the Savart polaiscope Having still our image of the 
corona on the screen, I now replace the Biquaitz by a Savart 

We now no longer see a line of junction with the simular or 
different colours on either side of it, but lines of colour running 
across the image Iturnthe prism We first see the lines with 
a white centre, then with a dark one, while at times they are 
altogether absent And as a departure fiom the plane, when we 
use the Biquartz, gives us the strongest contrasts of colour, so 
you observe that with the Savarrt under these circumstances all 
indications of polarisation vanish 

Now, if we assume polarisation to be general, and the plane of 
polarisation vertical, we should get those coloured bands, as you 
sce them there, crossing the corona and dark moon, the lines 
being vertical and dark-centred If the plane of polarisation 
were horizontal, we should find the lmes horizontal and the 
central one white 

But so far as we have gone, we have been dealing with polau- 
sation which ıs general, and we have not attempted to localise 
polarisation at the corona itself But I have here an apparatus, 
by means of which, quietly, im this theatie one can see as 
admnable an example as we should desire of polarisation, 
assumed to be particular to the sun and not general—I mean 
radial polarisation We have simply a circular piece of mahogany, 
or something else which polarises light equally well, with a hole 
m the middle with sloping sides, cut as you see this cut, and then 
we place behind ıt a candle, so that the light of this candle, after 
falling on oiled tissue paper stretched across the aperime, can be 
reflected to the eye by the sides, the direct hght of the candle 
being stopped by a central metallic diaphragm We have now 
a source of polarised light of a different kind from the last. The 
ne .t thing we have to do 1s to introduce into a small telescope 
exactly the same kind of apparatus we have there, though of 
course on a much smaller scale, and examine the ring of light 
seen when we put the candle behind the aperture On examining 
the ung of ght which 1s now visible by means of this telescope, 
which contains a Biquartz and analyser, I see the most exquisite 
giadations of colour on either side the line of yunction which cuts 
the field of view and the bnght nng in the centre into two 

Now, instead of the candle, we will employ the electric lamp , 
aud instead of the eye, the screen, but I must inform you that 
the great heat of the electric lamp prevents the appearance being 
pen successful on the screen, as the reflecting varnish 1s 
melte 

In this expeument we cannot woik with an image of the 
corona We must make our corona out of the mage of the ring 
we hope to get on the screen , and then, by employing the 
Biquartz m the same way as before, mstead of getting simular 
colours on either side of the line of junction, as we did when 
we were working in the plane of polarisation, and getting the 
greatest contrasts, as we did when we worked 45 degrees away, 
you observe we get different colours in each part of the ring 

On the scieen we now have a highly-magnified image of the 
hollow cone of iron which I am compelling to reflect the light 
fiom the lamp , and by inserting this Biquartz I throw various 
colours over different portions of that ring, which I beg you to 
consider for one moment as the solar corona, and the colours 
change as I rotate this prism You will at once be able to 
explain the different actions of this Biquartz mm this instance 
The reflection, and therefore the plane, of polarisation 1s no longer 
general, but varies fiom point to point of the reflecting surface 
an in fact radial, and hence the delicate radiate arrangement of 
colour 

Such, then, were some of the new methods and new imstru- 
ments we used for the first tıme in our researches And I hope 
you will allow me to use this term, although ow work was con- 
ducted a long way from the Royal Institution, the natural home 
of research in England 


(To be continued ) 
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SOCIETIES AND ACADEMIES 


LONDON 


Geological Society, Nov 6—Prof Ramsay, FRS, 
VP,mthechar <A Report by F. T Gregory, Mming Land 
Commissioner in Queensland, on the recent discoveries of Tm- 
ore in that Colony Accordmg to this report, the district in 
Queensland m which tm-ore has been discovered is situated 
about the head-waters of the Severn river and its tributaries, 
comprising an area of about 550 square miles The district is 
described as an elevated gramitic table-land intersected by ranges 
of abrupt hills, some attaming an elevation of about 3,000 feet 
above the sea The richest deposits are found m the beds of the 
streams and in alluvial flats on their banks, the payable ground 
varying from a few yards to five chains in extent The aggregate 
length of these alluvial bands 1s estimated at about 170 mules, 
the average yield per linear cham of the stream-beds at about ten 
tons of ore (cassiterite) Numerous small stanmferous lodes have 
been discovered, but only two of much importance, namely, one 
near Ballandean Head Station on the Severn , and another in a 
reef of red granite rising ın the midst of metamorphic slates and 
sandstones at a distance of about six mules The lodes run in 
parallel lines bearing about N 50° E , and one of them can be 
tiaced for a distance of mne or ten miles The ore, according 
to Mr Gregory and Mr D’Oyly Aplin, 1s always associated with 
red granite, zg ‘‘the felspar a pink or red orthoclase, and the 
mica generally black, but when crystals of tin-ore are found zx 
stu, the mica 1s white” The crystals of tin-ore are generally 
found ın and along the margins of quartz threads or veins in 
bands of loosely aggregated granitoid 10ck, but are sometimes 
imbedded ın the micaceous portions The report concludes with 
some statements as to the present condition and prospects of the 
district as 1egards 1ts populauon —-Observations on some of the 
recent Tin-ore discoveries in New England, New South Wales, 
by G. H F Ulnch The district referred to by the author 
is ın the most northern part of the colony of New South 
Wales, almost immediately adjoinmg the tm-region of Queens- 
land described in the preceding report It forms a hilly 
elevated plateau, having Ben Lomond for its lighest point, 
neaily 4,000 feet above the sea-level The predominant rocks 
aie gante and basalt, enclosing subordinate areas composed 
of metamorphic slates and sandstones, the basalt has generally 
broken through the highest crests and points of the ranges, and. 
spread in extensive streams over the country at the foot The 
workings of the Elsmore Company, situated on the north-west 
side of the Macintyre river, about twelve miles E of tLe town- 
ship of Inverell, include a gianite range of about 250 feet in 
height, and nearly two milesin length The gramte of the 
range 1s micaceous, with crystals of white orthoclase, and 1s tia- 
veised by quartz vems which contain cassiterite in fine druses, 
seams, and scatteied crystals, and by dykes of a softer ganite, 
consisting chiefly of mica, and with scarcely any quartz, im which 
cassiterite is distributed m ciystals, nests, and bunches, and also 
im nreguilar veins of several inches in thickness This granite 
yields lumps of pure ore up to at least 50 Ibs in weight The 
quartz veins contain micaceous portions which resemble the 
‘í Greisen ” of the Saxon fn mmes The deepest shaft sunk im 
one of the quartz vems was about 60 feet in depth The author 
noticed certain minerals found in association with the tin ore, and 
the peculiarities of the crystalline forms presented by the latter 
In conclusion the author icferred to the probability that a 
deficiency of water may piovea great obstacle to the full de- 
velopment of the tin-making industry in this district, but stated 
that ‘‘it seems not unlikely that the production of tin ore from 
this part of Australia will reach, if not surpass, that of all the 
old tin-mining countries combined ”’——-** On the meluded Rock- 
fragments of the Cambridge Upper Greensand.” By W Johnson 
sollasand A J Jukes-Browne ‘The occtirrence of numerous 
subangular fragments in the Upper Greensand formation was so 
far remarkable that it had already attracted the notice of two 
previous observers (Mr Bonney and Mi Seeley), who had {both 
briefly hinted at the agency of ice While ignorant of the sug- 
gestions of these gentlemen, the authors of this paper had been 
forced tothe same conclusion A descriptive list had been pie- 
pared of the most remarkable of the included fragments The 
infallible signs of the Upper Greensand origin consisted m m- 
crustations of Phcatula sigillum, Ostrea vesiculosa, and ** Copio- 
lite,” without which, it was stated, the boulders would be undis- 
tincutshable fiom those of the overlying drift The following gene- 


ralisations were then put forward —-1 The stones are mostly 
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subangular , some consist of friable sandstones and shales, w hich 
could not have borne even a brief journey over the ocean bed 

2. Many are of large size, especially when compared with the fine 
sult in which they were imbedded , the stones and silt could not 
have been borne along by the same marme current. 3 The 
stones aie of various lithological characteis, and might be re- 
ferred to granitic, schistose, volcanic, and sedimentary rocks, 
probably of Silurtan, Old Red Sancstones, and Carboniferous 
age. Such strata are not found x sztz m the neighbourhood, 
and the blocks must have come from Scotland or Wales Numer- 
ous arguments were adduced in favour of their Scottish derivation 

The above considerations, that numerous iock fragments,-some 
of which are very fiable, have been brought fiom various local- 
ities and yet ietain their angularity, were thought sufficient 
evidence for their transportation by ice, the majority showed 
no ice scratches, but the small proportion of scratched stones in 
the moraine matter borne away on an iceberg, and the small per- 
centage of ice-scratched boulders ın many deposits of glacial 
drift, show that the absence of these strive 1s not imconsistent with 
the glacial origin of the mcluded fragments, Besides this the 
stones of the Greensand consisted of rock, from which ice marks 
would readily have been removed by the action of water, The 
authois stated, however, that they had found moie positive evi- 
dence in a stone which was unmistakably ice-scratched, consist- 
ing of a siliceous limestone, and pieserved in the Woodwardian 
Museum The fauna, so far as ıt proved anything, suggested a 
cold climate, though abundant, the species were dwarfed, ın 
striking contrast to those of the Greensand of Southern England 
and the fauna of the succeeding Chalk The authors concluded 
that a tongue of land separated the Upper Greensand sea into 
two basins, the northern of which received icebergs from the 
Scottish-Scandinavian chain, the climate of this was cold, that 
of the southern basin much warmer 
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Academy of Sciences, Nov 4—“I Faye, President. 
The first paper read was by M Becquerel, on the solar origin of 
atmosnheric electricity A large portion of the paper was pre- 
liminary, and contains a sketch of modern solar discoveries , the 
subject ıs to be contmued —M Pastew then read a note on the 
production of alcohol by fruts Iiis remarks referred to some 
experiments by M Lechartrer, who has found that alcohol 1s de- 
veloped ın fruit on simple keeping —Anothe: note by the same 
author followed, 1eplymg to some of M Fiemy’s late assertions 
To this M Fremy rephed, and was immediately answered by M 
Pasteur, who demanded the appomtment of a commission to 
exam.ne his experiments, when M Fremy arose and proposed. 
that he, M Pasteur, and M Trecul should work m common 
M Dumas then stated that the Academy should grant the request 
of M. Pasteur M Wuitz supported M Pasteurs demand, 
and M Pasteui then asserted that he would not agree to M 
Fremy’s pioposed joint work, and urged the appomtment of a 
commission to examme the contested experimental evidence 
After this the discussion dropped —Another of MM Favre and 
Valson’s papers on crystalline dissociation was then 1ead The 
authors desciibed a new method for the mvestigation of the “ co- 
ercive ” achon of a salt on water at any tempelature,—M Faye 
then read a paper on Mr L Rutherfurd’s lunar photogiaphs 
—Next came a report on a memoir by Di Dufossé on the 
noises and sounds which the sea and freshwate: fish of 
Europe can hear The report recommended that the thanks 
of the Academy should be awaided to the Doctor for his dis- 
coveries M Max Marie then presented a pape: on the elemen- 
tary theory of Integrals of any oider, and of then periods M 
Becquerel then presented an addendum to M E Jannettaz’s late 
note on the coloured rings of gypsum ‘The note by M Jan- 
nettaz contained some additions to and corrections of his former 
communication —M D Colladon then presented a note on the 
effects of hghtning on trees, which was iefeired to the Light. 
ning Conductor Commission MM Becquerel and Edm 
Becquerel made some remarks on this paper in relation to the 
change m colour of stricken trees and flowers —M C Daieste’s 
thud part of his paper on the osteological types of the osseous 
fishes followed, and was sent to the Anatomical and Zoological 
section —M Sainte-Claire Deville then piesented a memor by 
M F Fouqué on some new piocesses for the proximate analysis 
of minerals, and on then application to the lavas of the late 
e1uption of Santorin —The ZA loaera Commission next received 
a proposal from M de Wissocq, pioposing calcic sulphide and 
hydrosulphuiic acid as remedies for the diseased vines —M 


60 


NATURE 


| Nov. 21,1872 





¥von Villarceau then presented the elements and ephemerides of 
the planet 125, calculated by M G Leveau This planet was 
discovered by M Henry at the Paris Observatory. Astronomers 
having powerful mstruments are requested to observe it, and 
communicate their results, as 1t 1s exceeding difficult of observa- 
tion —M Maunce Lévy then communicated a paper on the 
theory of equations of partial differences of the second 
order of two independent vanables—Next came a con- 
tmuation of M Th du Moncel’s paper on the accidental 
curients which are developed ın telegraphic lines, of which one 
end remains insulated in air —Next followed a note by M P. 
Yvon on a photometer founded on the perception of relief, and 
a note on the action of a copper and cadmium couple on a solu- 
tion of cadmic sulphate, by M F Raoult, and M P, Havrez’s 
paper on the formule for the laws of colour, and number of 
tt Chevreuhan ” tmts connected with the doses of different gene- 
rating agents —This long paper was followed bya note on the 
paces of horses, studied by the graphic method, by M. E J. 
Marey. Several traces of trot and gallop movements accom- 
panied the pape: —Mr Grace Calvert sent a paper on the power 
of certain substances in stopping putrefaction and preventing 
protoplasmic life, which was then read, and followed by a note 
on the febiifugc and antepeniodic pioperties of the leaves 
of Laurus nobilis by M A. Doran, and by a paper on 
the causes of intermittent fevers, and the means of preven- 
tion and cure, by M., E Ferri¢ie—M Picot then read a 
paper on the ‘‘antifermentescible ” properties of sodic silicate 
M Ch. Robm presented a note by M. E Dubrueil, on the 
Capreolus of Zomtes Algirus This was followed by a note by 
M Caibonmer on the reproduction and development of the 
telescope fish This fish 1s of Chinese orgm, its name being 
Long-tsing-ya m Chinese (Cygrynus macrophthalmus Bloch} 
M Claude Bernard then presented a note by M L Ranvier, on 
the annular strictures and inter-annular segments of the rays and 
cramp-fish —Another communication fiom M Thomas on his 
asserted discovery of fluorme was submitted to the examination 
of M Balard —M Le Baron Larrey presented an extract from 
M Berenger-Féraud, naval surgeon-in-chief at Senegal, on the 
larvee and fhes (mouches) which are developed ın the human 
skm At the conclusion of the paper M Emile Blanchard 
made some remarks on ıt as regards the Cayor fly, no specimens 
of which have yet reached Europe M Chevreul then presented 
a copy of M Paul de Gasparin’s work on the “Valuation of 
Arable Land ın the Laboratory ,” and after some remarks from 
him on M Gasparin’s discovery of phosphonic acid in the sub- 
soil waters of the Plain of Orange, the session was adjourred 
Novy 11 —M Faye, President —The first paper was by Capt 

Perrier on the determination of a great geodesical base in Algeria 
~The President followed with a paper on the triangulation of 
Algeria for the new military map of the province —-M Becquerel 
then read the second part of his paper on the solar ongin of 
atmospheric electricity He considers that the protuberances 
come from solar volcanoes, and that they are charged with posi- 
tive electricity —A letter from M Faye tothe author on his last 
paper followed —M Le Verner then read a note on the deter- 
mination of the secular variations of the elements of the four planets 
—Jupiter, Saturn, Uranus, and Neptune —-Next came a paper 
by M Trécul on the ongin of the lactic and alcoholic ferments 
The author 1s very severe on M Pasteur, who, he states, 1f 999 
experiments are favourable to spontaneous generation and one 
against ıt, adopts the one and rejects the 999 Ihis, of course, 
drew a reply from M Pasteur, and his 1eply an answer from M 
Trécul--M Pasteur then read a note on M Fremy’s paper read 
at the session of Nov 4 M Fremy answered M Pasteurs 
citicisms, and M Pasteur in a few words of answer again de- 
manded a commission of inquiry —-M Dareste then presented the 
fouth part of his researches on the osseous fishes, after which 
two papers on aerostation, by M Hopm and M Lamole 
respectively, were sent to the commission on that subject 
—MM Paul and Prosper Hemy then announced the dis- 
covery at Paris, on the might of November § and 6, of 
two planets—126 and 127 of the 1rth and 115 magnitude 
1espectively , and M Yvon Villarceau then read a letter on the 
two planets by M Stephan, who had received mformation and 
observed them at Manscilles —Next came a paper by M H 
JDurrande on the acceleration in the displacement of a system of 
points which remains homographic with itself At the conclusion 
of this came a paper on ‘* Chloride of Lime ” (bleaching powder), 
by M J Kolb The author gives a method of valuation of this 
important commercial product —M Balard then presented M, 
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Scheurer-Kestner’s note on the loss of sodium ın the preparation 
of soda-ash by Le Blanc’s process. The author decides that the 
loss occurs in the “waste,” and augments with the excess of 
lime, compounds —-M Wurtz presented a note by M. G Bou- 
chardat on the neutral combinations of Mannite and its hydrates, 

~-M. L de Saint-Martin presented some researches on San- 
tonin.—-This was followed by MM Legros and Onimus, with 
experimental researches on the physiology of the pneumogastric 
nerve , and by an account of ‘‘ Experimental Researches on the 
Functions of the Brain,” by M E Fournie —M Brogmart then 
presented MM Renault and Grand’Eury’s pape: on the Fossil 
Botany of the Duectyoxylon and its specfic attributes —M 

Béchamp then gave an account of some resea ches on the function 
and tiansformation of mildews —M Pasteur presented a note 
by MM G Lechaitier and F Bellamy on the ‘* Fermenta- 
tion of Fruts ”™—M A Gaudin next read a note on “‘ Some 
arguments necessary to clear up the fermentation question,” 
after which came a note by M A Leclerc on the Estimation of 
Manganese in soils and vegetables After some observations on 
the geometric markmgs of microscopic alge from M, J Girard 
the session was adjourned, 
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FERMENTATION AND PUTREFACTION -~ 

[T is one of the great attractions of the science of 

Botany, an attraction common to all the other 
branches of the study of Nature, that wherever we may 
happen to be, and under whatever circumstances, som>- 
thing interesting and suggestive 1s continually brought 
before the eye and mind educated to understand its 
teachings, and no true naturalist ought long to be in a 
difficulty seeking for a suitable subject fo. illustration 
At this season of dearth of floweis I hold in my hand a 
basket of “Duchesse” pears These have, after their kind, 
been plucked in France before they were ripe, and some 
few of them are hard, green, and flavouiless , others are 
soft, full, and mellow, with a rich, delicate aroma—morsels 
fit for the gods—while others have gone too far, and show 


the 
—'‘httle pitted speck on garner’d futt, 


That rotting inward slowly moulders all ” 


If you will allow me, I will, during the few munutes still 
at my disposal, give you a buef sketch of what has been 
done of late towards the explanation of the two pheno- 
mena which are for the moment the most prominent in 
connection with these pears, their ripening, and their 
decay 

These changes depend upon fer vfation and puts efac- 
fron, two processes which are very familiar, and which 
have of late engaged the attention of some of the most 
able and skilful men of science, both on account of their 
vast 1mpoitance in the economy of nature and of art, 
and of the singular phenomena which accompany them 
These phenomena are very complex and difficult, but 
chiefly thiough the patient researches of botanists such 
as De Bary on the one hand, and of chemists and phy- 
siologists who may be represented by Pasteur, Lister, 
Burdon Sanderson, and Hartley on the other—steady 
progress 1s undoubtedly being made towards their solu- 
tion, although much still remains obscure 

The character which most bioadly distinguishes the vege- 
table fiom the animal kingdoms certainly the power which 
the former possesses when taken in mass of winning over 
from the inorganic kingdom binary compounds which can- 
not contribute directly tothe nutrition of animals, decompo- 
sing them, and 1e-combining their elements into organic 
compounds suitable for the support of animal life This 
process—the decomposition of water into oxygen and 
hydiogen, of carbon dioxide into carbon and oxygen, and 
of ammonia into hydrogen and nitrogen, and the re-com- 
bination of these four elements while in a nascent condition 
into starch, sugar, gum, protoplasm, &c —1s, so far as we 
know, cared on im plant-cells contaimng endochrome 
unde: the influence of light, and in such cells and under 
such circumstances alone We thus find that this truly 
vegetable process 1s performed by a very small portion of 
an ordinary plant. The cells of the internal organs of 
plants and of large pulpy masses, such as these pears, 
connected with the function of reproduction, are perfectly 
coloulless , simple sacs of cellulose, containing in their 
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early condition protoplasm, and increasing and multiply- 
ing by its agency, and afterwards containing other 
substances in addition, such as starch and sugar, the 
products of its assimilation and excretion, These masses 
of protoplasm with their investing membranes composing 
the so-called “cells” of the pear, feed, indeed, upon the 
ternary and more compiex compounds produced by the 
leaves of the pear tree, and are aerated by the fluids which 
are passing through the tissues of the pear tree, but, 
secluded fromthe light, and developing no special colouring 
matter, then reactions are not in the strict senss “ vege- 
table ,” they absorb the organic compounds and breathe 
the distributed air in the true animal sense, just as Am@de 
would do, To take the function of respiration as a test, 
they absorb oxygen and exhale carbon dioxide, while in 
the green parts of plants, which alone perform the great 
function of the vegetable kingdom in keeping up the 
‘ balance of organic nature,” the exhalation of carbonic 
acid is in the sunshine entirely masked by the exhalation 
of oxygen--the product of its decomposition A green 
tree may be likened to that wonderful animated tree, one 
of the oceantc Siphonophora, where a certain set only of 
the poly ps are set aside to feed and to supply nutrition 
for the whote, while others, identical with these in essential 
structure, feel, or sting, or reproduce the species, or palpi- 
tate tatough the water as locomotive swimmung-bells 

It 1s, perhaps, not easy at once to realise this difference 
in the vital telations of the different parts of the same 
plant, but it becomes clear enough in the case of pale 
parasites, for example Cuscvfa The dodder possesses no 
endochrome cells of its own , ıt feeds like an anunal upon 
the orzanic compounds elaboiated by its host It con- 
tributes in no way as a vegetable to the balance of 
organic nature, and yet it 1s evidently a plant nearly 
alued to the ordinary bird-weeds, with all the characters 
of their well-known natural order 

These |“ Duchesse” pears are separated from the tree, 
They were probably separated physiologically before 
they were taken off, far before we would consider them 
fully ripe a certain shrivelling taxes place in the cells and 
vessels of the fruit-stalk at a kind of joint, and the com- 
munication between the pears and the tree is at first 
partially and then entirely intertupted But the pear does 
not die, it hangs out in the sunshtne, and ceram chemical 
changes take place within it, still under the guidance of 
vital action, sweetening 1t and developing its flavour. We 
leara from the beautiful researches of M Bérard that if 
fruit be placed to 11pen 1n air or 1n oxygen gas, a consider- 
able quantity ef oxygen ıs absorbed and an equivalent 
proportion of carbon dioxide is given off, that, ın fact, 
a notable quantity of oxygen is burned in a true process of 
respiration Itis calculated by De Bary that the number 
of plants ın which chlorophyll ıs absent—that is to say, 
which have no power of decomposing and re-combining 
the elements of water, carbon dioxide, and ammonia, 
and which consequently requne to have their food pre- 
sented to them in the form of organic matter—is fully 
equal to thit of gieen plants, say 150,000 These plants 
are chiefly fungi The part they play in the cconony of 
the organic world 19 wonderful The moment a plant 
gets worsted in the battle of hfe, becomes delicate from 
uncongenial soil or other circumstances, or gets smothered 


by a more vigorous aval, they set upon it and bun st 
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If we look just now in the Botanic Garden at any of the 
old summer beds of half-hardy plants, we shall see them 
shrouded in a maze and network of white fleecy mould 
That mould 1s a fungus finishing the work of extermination 
which the frost has begun, and then burning the bodies In 
all the odd corners there are heaps of rotting vegetation 
These stems and leaves are not rottmmg of themselves , 
heat them to 212° F, so as to kill the seeds of the fungi, 
and seal them up in closed cases, and although they will 
slowly decompose, they will never rot They are being 
burned by the process of respiration of fungi just as effec- 
tually as they would be if they were collected into a 
heap, dried, and set fire to. Most of these fungi are very 
minute, but each of them, when itis found in anything 
like a well-developed condition, 1s thoroughly characte- 
ristic Still they are so small and so simple that it 1s 
difficult to distmgutsh parts of those organs whose form 
is not strongly marked 

I will give a brief sketch of the life-histories of one 
or two of these fungi, and the first I will choose 1s a well- 
known mildew, Mucor stolonifer, This species 1s often 
found on juicy fruts, covering them with white woolly 
patches scattered over with small black heads, and pro- 
ducing a very rapid putrefaction beneath the surface of 
the frut A number of delicate branching filaments form a 
rich network ın the substance of the fruit, flaments which 
aie easily distinguished from those of some nearly-allied 
forms by their long simple tubes without partitions These 
delicate filamentous tubes, which aie the parts first to ap- 
pear, and form the basis, as it were, of the fungus, are called 
the myceliunt, and are found in almost all fungi. From 
the mycelium, at certain pomts, long rather wide tubes 
start from the surface on which the fungus 1s growing 
obliquely into the air, and, after running along for a time, 
again dip down and give origin to other tufts of my- 
celum tube-roots At the point where these roots come 
off, as at the bud of a strawberiy-runner, a little tuft of 
tubulai stems 11ses upvertically,and ends in round vesicles 
which at first are entirely filled with transparent pioto- 
plasm These are cut off from the stem by a partition 
which 1s at first flat, but afterwards assumes an arched 
foim, giving the space between it and the outer wall the 
shape of a very deep meniscus The protoplasm in the 
space ultimately breaks up into a mass of black polygonal 
spores, which escape by the giving way of the oute: wall of 
the sporangium. These spores are thus produced by no 
process of true reproduction, but are simply separated 
particles of the protoplasm of the parent plant. In hot 
summer weather, chiefly on the surface of sour fruutt, 
Mucor stolonifer forms thick patches, with broad stolons, 
and from these, twigs spread over the surface of the 
fruit. When two of these twigs meet one another they 
form large vesicular expansions,and then apply themselves 
to one another A diaphragm is formed across each of 
the vesicles, thus cutting off the distal end of the vesicle, 
which 1s filled with protoplasm The double wall be- 
tween the two cells gives way, and the protoplasm in the 
two unites, as in the union of the cell-contents in the con- 
jugation of Zygnema These “coupling cells” have thus 
become fused into a single cell called a zygospore, which 
goes on enlarging, and ıs covered with a thick skin 

The simple spores, when scattered on moist ground, 
send out filamentous shoots of mycelium, which ın their 
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turn originate stolons as before , but the zygospores do not 
produce mycelial filaments when they geiminate, but form 
one or two sporangium-bearers dnectly atythe expense 
of the substance of the zygospore, and the ordinary couse 
of growth ıs resumed from their spores There are thus two 
modes of multiplication in Mucor—one by sporangia and 
spores, non-sexual, a simple method of propagation by 
buds—the other a true reproductive process, by the con- 
jugation of male and female elements It seems to be 
only occasionally and under specially favouiable circum- 
stances that the latter process occurs, and this mildew 
often goes on reproducing itself by spores alone for many 
generations 

The life history of Mucor mucedo, one of the com- 
monest of the mildews, 1s not yet thoroughly known 
Here the cells are again simple and undivided, but each 
sporangium-bearer usually ends ın several large sporangia 
Under certain circumstances this sporangium-bearer 
sends out tufts of finely dividing twigs, each of which 
ends in a small sporangium, which, to distinguish ıt 
fiom the larger form, has been called a sporangiolum, 
At other times processes are produced fiom the main cells 
which rise into delicate tubular branches, and give off 
globular cells which are called comzdza—simple external 
spores, differing entirely in their character from the spores 
produced in sporangia, and if this mould be grown 
m a solution in which it is fauly nourished without a 
full supply of oxygen gas, long fibres are produced 
which break up into a multitude of separate bead-lrke 
cells filled with protoplasm, and capable of reproducing 
the organism. WYVILLE THOMSON 

(To be continued ) 


EXPLORATION OF THE SOUTH POLAR 
REGIONS 
II 


HILE Balleny was making the discoveries to which 
we alluded at the close of the previous article, two 
other expeditions were actively pursuing their researches 
and extending ow knowledge of the Antarctic regions, — 
a French expedition under Dumont d'Urville and an 
American under Lieutenant Wilkes. Neither expedition 
was originally intended for South Polar exploration, and 
to this among othe: reasons ıs ıt to be asciibed that the 
results, with respect to the exploration of the South Polar 
regions, are of but little value compared with those ob- 
tained by the almost contemporaneous English expedition 
Fiom the South Shetlands D’Urville directed his course 
to the south, and discovered on February 27, 1838, n 63° 
10 S lat and 57° 5 W long, a coast which bears the 
name of Louis Philippe Land, and uses to a height of 
between 2,000 and 3,000 feet above the sea The general 
outlines of this coast were already indicated on Weddell’s 
chart i 
Two years later we find the same explorer again active, 
and with a better result In January 1840 he left Tas- 
mania fo. the south, steering for the region between 120° 
and 160° E long. On January 19, in 66° S. lat, he 
found land from 2,000 to 3,000 ft high, entirely covered 
with snow andice On the 2rst some of the sailors landed 
on a little island consisting of gneiss, which D’Urville 
named Adelie Land On the 30th and 31st D'Uıvılle suled 
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round a promontory in 64° 4o’ S, lat and 132° 20’ W long, 
naming this part of the coast Claire Land Shortly after 
this the expedition turned northwards, a number of the 
men having been lost through illness Dr Neumayer 
seems to think that the French constitution 1s not at all 
well adapted for expeditions of this kind 

On February 25, 1839, four ships, under the com- 
mand of Lieutenant Wilkes, set out from Orange Harbour 
in Terra del Fuego, for the puipose of exploring 
these southern seas, The season was, however, too far 
advanced to admit of much being accomplished, though 
one of the ships, the “7Zyzng Fish, under Lieutenant 
Walker, penetrated as far south as the 7oth degree of 
latitude ın roo” 16’ W. long , and that at the end of March 
This in itself is a fact of some interest and value, that 
so latein the season a point was reached as far south as 
Cook and Bellinghausen attained to, two months earlier 

On December 27 of the same year the squadron left 
Sydney, again for the south Two of the ships, the 
Flying Fish and the Peacock, were soon compelled to 
return on account of myuries, so that there were only 
the two vessels, the Vincennes and the Porporse, left to 
pursue their discoveries On January 30, 1840, mm 
140° 2 30” E long, and 66° 45'S lat, Wilkes saw for the 
first time clearly and distinctly the land standing out of 
the mist, to this he gave the name of “ Antarctic Conti- 
nent” Five days previously the Vzzcennes reached 1ts 
farthest south point, 67? ın 147° 30’ E long, where it was 
hard bestead by the ice Indeed both vessels during 
their couse along the coast had constantly to fight with 
the ice, and were frequently in the greatest danger of 
being crushed, Wiaulkes found the coast girt by a wall of 
ice, 150 to 200 ft. high, behind which rose the mountains 
to a height of 3,000 ft He advanced thus to 98° E. long, 
and hoped on February 17 to be ın a position to reach 
the point m this quarte: to which Cook had come in 
1773 , but the 1ce-wall compelled him to turn to the north- 
east, quite away from the desned point After he had 
followed the wall of ice to 62° S lat and 100° E, long, he 
had to give up all hope of being able to penetrate farther 
west, and returned to Sydney 

The expedition under Wilkes had travelled over a 
stretch of 1,500 miles along the margin of the ice, and 
frequently in sight of land. Even if through their labours 
‘he continuity of the land through its whole extent was 
by no means proved, yet the extension of Balleny’s dis- 
covery in connection with that of D’Uiville’s considerably 
increased the probabilty of the existence of a great mass 
of land in these regions. Moreover, the observations 
made by Wilkes and his officers are of the highest value 
‘oscience It has been latterly disputed to whom be- 
ongs the merit of having first discovered the Antarctic 
Continent, both French and Americans claiming it each 
‘or themselves, But in the present state of our know- 
edge we must characterise such a dispute as perfectly 
»byectless, for Balleny two years earlie: had discovered 
us Sabrina Land, and had seen the coast at othe: points , 
therefore to him, if, indeed, an Antarctic Continent of the 
xxtent indicated by Wilkes exists, the honour of discover- 
ng it must be ascribed 

The researches initiated by Gauss and the Gottingen 
Society into the nature of the magnetism of the earth had 
nven rise to a number of undertakings which had for 
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their object to assist inquiry in this direction From the 
southern hemisphere trustworthy data were altogether 
wanting, and on this account the British Government 
resolved to send an expedition to the magnetic South 
Pole, and that moreover, under the leadership of Captain 
James Ross, who had spent the greatest part of his earher 
youth in the North Polar regions, and already ın the year 
1831 had discovered the magnetic North Pole The re- 
sults of his expedition, therefore, are ncomparably rich 
and valuable 

After some preparatory cruising, the two ships, the 

ell-known Z7ebus and Terror, well appomted for their 
work, set out from Hobarton on November 12, 1840, 
directing their course southwards, after a brief visit 
to Campbell Island On December 27 the first ice was 
seen in 63° 20'S lat, and 176° 30’ E long, and on 
January 1, 1841, the Polar circle was passed in 170° E, 
long, where the ships first encountered the pack-ice, 
Su James, after careful consideration, determined to 
endeavour to penetrate the mner masses of pack-ice 
which, by the two previous voyagers, had only been 
skirted, and on the gth, in 69° 15’ S. lat, and 
176° 15 E long, came out into open sea On the 
rith land was discovered in 71° 15’ S. lat, the moun- 
tains of which, covered with perpetual snow and Ice, 
1eared themselves high into the air The highest of these 
was named after Sir Edward Sabine, who for more than 
half a century, says Dr Neumayer, has devoted his 
energies to researches in physical geography in all regions 
and in all parts of the earth, and who has largely added 
to our kno vledge, especially of terrestrial magnetism 

The whole land, which Ross followed to nearly 79° S. 
lat , he named South V'-toria Land, and an active volcano, 
12,400 feet high, which he discovered on January 28, he 
named Mount Erebus The name of the Terror was 
given to an extinct volcano, somewhat higher than the 
other, lying farther to the east On the same day it was 
found that farthe: advance was impracticable, as the ex- 
plorers found themselves suddenly face to face with an 
immense wall of ice, from 150 to 200 fect high, exactly 
similar to that which had been seen by D’Urville, Wilkes, 
and others In the far distance over this wall they 
descned mountain peaks of great height and covered with 
ice Ross named them after Parry 

In the vain attempt to reach the end of the .ice-wall 
or find an opening ın which the ship could pass the 
winter, they gained, on February 2, in 173° E long, their 
greatest south latitude of 78° 4’ The rest of the month 
Ross spent in the further exploration partly of the 
southern sea and partly of the coast of the newly dıs- 
covered Victoria Land from Franklin Island to the North 
Cape, when he turned his course to the west in 70° 4o’S lat 
In 68° S lat and 165° E long. was seen a series of what 
seemed either islands or mountain peaks belonging to the 
continent, and faither on were seen the islands discovered 
by Balleny Ross found that the land placed by Wilkes 
on his chart under 65° 4o’ S lat and 165° E long, ım 
realty did not exist As about the beginning of Maich the 
young ice began rapidly to form, Captain Ross determined 
to 1eturn northwards On the return voyage, magnetic 
reseaiches of the highest value were made More espe- 
cially was determined the position of the line of non- 
deflection of the compass 
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On November 25, 1841, the expedition again shaped its | latitudes, as ıs sufficiently expressed in the so-called 
course southwards On December 16, in 57° S. lat, Ross | “ Antarctic Drift” And by the south-east winds, which 
reached the first ice, and on January 1, 1842, crossed the | prevail ın the southern summer, colossal masses of 
Polar Circle in 156° 28’ W long , surrounded at times by | ice during that season push their way northwards, where 
pack-ice. On February 2, 1842, in 68° 23’ S. lat. and 159°52’ | they partly break up, but partly also are driven back by 
W long, the vessels reached open water, and on the | the north-west winds of autumn to the south Although 
23rd of the same month, they approached, in 77° 49'S j nothing certain can be said concerning their course 
lat and 162° 36’ W long, a perpendicular wall of ice, | towards the Pole, and only in paiticular circumstances 1s 
only half the height of that in the neighbourhood of | a south-easterly return movement established, yet ıt may 
Mount Terror. On this day also they reached in 161° 27’ | in general be stated with 1egard to the masses which out- 
W. long their highest latitude, 78° 9’ 30" S , where they | last the summer, that their northward and southward 
observed unmistakeable signs of neighbouring land On | course may be explained by a periodical prevalence of 
the following day was commenced the return journey, and | the impulse from the surface or under-current In 
on April 6 the ships anchored at Port Louis, in the | winter, when the Antarctic dnft-current, on account of the 
Falkland Islands smaller differences of temperature and evaporation in 

On December 17, 1842, Ross set out a third time for the | lower latitudes, 1s less powerful, will the impulse, strength- 
far south, this tıme to explore D’Urville’s Louis Philippe | ened by the north-west winds, be directed towards the 
Land, and to penetrate to the region which Weddell had | south-east or the south? Also, the movements of the 1c¢ 
reached in 74° 15’, There ıs little to record for ow: | during the other seasons can only be explaimed in this 
present purpose concerning this journey, but that, amid | way, and on this accountis the study of the various 
the greatest difficulties and dangers from the ce, the two | ice-charts of considerable advantage, especially the chart 
plucky ships penetrated as far south as 71° 30 in 14° | of the British Admuralty, on which aie registered the re- 
st’ W long, on March 5,1843 On September 2, the | sults obtained from the commerce of the world 
two ships Æreġus and Terror reached England, and The glacier 1ce-walls, of which we have accounts in 
fifteen months later, under the guidance of Sir John | several narratives of voyages, are, through the almost 
Franklin, they set out again towards the north, fiom | unbroken, and in winter specially rapid formation of ice, 
which they never returned pushed continually farther and farther on ito the sea, 

Such 1s a brief review of the progress of geographical | until at last, being insufficiently supported at the bottom, 
knowledge in reference to the South Polar iegions, | and subject to the buffetings of the waves, they break into 
In what follows it 1s not mtended to give a comprehen- | pieces ‘Towards the end of the cold season this disinte- 
sive analysis of the valuable material contained in the | gration 1s still further assisted by the great differences of 
journals of the various voyages concerning the nature and | temperature betwixt air and water in high south latitudes, 
physical conditions of these regions, but only to bring | and with the setting ın of September commences the 
into prominence what 1s of greatest importance, and, ın con- | journey of the masses of drift-ice from the south It 1s in 
nection therewith, what 1s of importance to any expedition | consequence of this that during the southern winter, 
that may yet be organised, to draw some general conclu- | scarcely any drift-ice is found on the great highways of 
sions as to the form of the South Polar regions By this | the world’s commerce The result of a strict comparison 
means a rational plan may be suggested for the further i is that the frequency of the occurrence of 1ce in June and 
investigation of these regions. December ıs ın the proportion of 1 to 13 Further, that 

In these observations the conditions as to ice claim our | the prevalence of the drift-ice 1s greater in March and 
attention in the first place, as they enable us to drawim- | April than in September and October, ıs only a further 
portant conclusions with respect to the extent of the land ! proof of what has been stated, seeing that im the last- 
and the currents inside the Polar Circle. With reference | mentioned months the ice 1s still ın the neighbourhood of 
to the latter, the drift-ice 1s of special value, as ıt enables | the spot where 1t was formed, while in the former months 
us to recognise them in spite of the surface-currents | it has either not yet been broken up, or has not got 
caused by the winds and obliterating the main pheno- | beyond the bounds of traffic on its return journey, 
mena, In the southern hemisphere drift icebergs of The masses of drift-ice do not everywhere move equally 
200, 300, and even more feet in height above the water | far to the north ın some places they are met with much 
are common, and if we take into consideration that | nearer the equator than in others, as will be seen if we 
their depth under the water must be six or seven | examine the region around the poles on the charts on which 
times greater, we shall be able to understand that the ; the position of the 1ce im the various months ts laid down. 
movement of these 1ce-masses, which, moreovei, are of | The causes of this mequality are to be seen partly in the 
colossal extent horizontally, must be the result of various | conditions of the current, but also in the difference of the 
forces working upon them Under-currents, surface- | distances from the pole of the places of formation of the 
currents, and prevailing winds, have to be considered in ! various masses of ice indeed, the greater this distance 1S, 
interpreting this phenomenon, according to the size and | so much farther to the north, cezerzs paribus, will the ice 
proportion of the mass presented , though the compara- | be driven We might now attempt to construct an 
tively feeble surface-currents are of subordinate impor- | average boundary line for the equatorial drift-ice, but 
tance from the variety of the boundaries and the Jack of material 

It would lead us too far here were we to attempt a | for this purpose, its course would be very indefinite. We 
thorough discussion of all the modifying causes and phe- | shall best arrive at useful results if we draw these bound. 
nomena, ıt need only be mentioned that the water- | aries 1n accordance with trustworthy notes, leaving mean- 
masses of the Polar zone move, so to speak, to lower | while peculiar, and evidently altogether abnormal circum- 


~ 


Nov, 28, 1872] 


stances out of account. The ice1s found in some pathways 
of commerce ın much greater force than in others Accor- 
ding to the excellent map appended to Dr. Neumayer’s 
pamphlet, the drift-ice extends farthest into the South 
Atlantic Ocean, where ıt makes its way to the 4oth 
parallel of latitude, while ın the Pacific Ocean its 
boundary cotncides nearly with the 52nd parallel, in the 
Indian Ocean the limit lies between the 4oth and soth 
degree of latitude Clearly the cause of the ice pushing 
its way so far into the Atlantic Ocean 1s to be found ın 
the fact that most of the icebergs there met with have their 
origin about Graham’s Land and the South Shetlands lying 
far to the north, and, according to Towson’s observations, 
they sail northward at a daly rate of ten miles in an 
easterly direction, when once they are exposed to the 
combined influence of the current and the westerly winds 

It 1s easy to see that these attempts to fix an aver- 
age boundary are fraught with difficulty, and therefore, 
also, with uncertainty, especially when it is taken into 
consideration that all parts of the ocean have not 
been equally explored—many, indeed, not at all, or only 
by single vessels. By an uncritical examination of all 
the collected facts relating to the subject, one might 
be led to very false conclusions, Therefore we ought to 
examine most narrowly any conclusions which may be 
drawn at first fiom the frequency of observation , but for 
so complicated an inquiry, the material within reach 1s by 
no means sufficient, and therefore we must seek for help 
from some other quarter Those parts of the ocean are 
best compared which have been explored by a nearly 
equal number of ships But this at present 1s the case 
only along the regular routes in the South Atlantic, the 
Indian, and the South Pacific Oceans, and theiefore in 
these cases an immediate comparison is admissible By 
such a comparison it 1s Immediately perceived that in 
each of the oceans places are found which are almost 
free from drift-ice, and that throughout the whole year. A 
specially valuable means of determining such places as 
are free from ice, 1s the fact that, towards the equator, a 
gap in the 1ce-boundary 1s shown, through which a ship 
coming from lower latitudes may sail to the 6oth degree 
south without having to pass through ice, These ice-free 
areas may be set down as follow :— 

1. To the south-west of Cape Horn the boundary of 
the drift-ice reaches down to about 57° S Ilat, 
. 2, Between the 6oth and 8oth degree, of E. long. the 
boundary 1s found in 61° S lat, 

3 Between 160°E and 175° W. long. ıt has the same 
limit as in No. 2 

Of course, icebergs, which are influenced more by sur- 
face currents and the prevailing winds than by under- 
currents, are occasionally found in these clear areas, 
especially 1s this the case in years which are exception- 
ally abundant ın tce, as was the case in 1854-5 

Let us inquire, now, what kind of explanation can be 
given of these phenomena These will naturally result, 
in some measure, from the considerations previously ad- 
vanced either the place of their origin must be placed 
far to the south of the places indicated, so that the ce- 
bergs have a long journey to make before reaching the 
highways of commerce , or the conditions of temperature 
within the region indicated are favourable to the melting 
and disintegration of the ice; or finally the direction of the 
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current 1s such that the icebergs cannot reach the north. 
The winds, so far as the present question 1s concerned, 
can exercise no influence, for all round the Pole they are 
nearly the same forthe same parallels, Wuth regard to 
the currents which are open to direct observation, it 15 
difficult to come to any fixed conclusions, for these ob- 
servations refer only to the surface-currents, which 
are almost universally caused by the prevailing winds, 
Besides, the observations as to currents of the usual 
kind, for special purposes, are not to be relied on. 
That an interchange of water takes place, besides 
that in the way of the general duft, through powerful 
currents, we know through many instances which need 
scarcely be mentioned The question 15 concerning the 
position of these currents, their exact course in the various 
oceans But for this purpose the drift-ice offers a capital 
means of solution, while the warm currents born of the 
water from the equator, in virtue of their southerly direc- 
tion against the advance of the ice, and in virtue of their 
temperature, must be highly unfavourable to the con- 
tinuance of this, Further, it 1s evident that the im- 
terchange of water occurs along such routes as are 
determined by the rotation of the earth and the configu- 
ration of the lands and the bottom of theseas These routes 
will lead to places lying as far as possible from the Pole All 
thiee would agree ın furnishing strong proofs that the area 
is free from ice, 1f only we assume that the wam waters 
of the equator proceed southwaids towards the places 
referred to, 

In reference to that principal current of the ocean 
which ts always referred to in a theoretical view, it may 
be said that the fact has been established that the equa- 
toual waters, in their powerful curients from east to west, 
are made to diverge by the east coast of the Continent, 
and turned towards the Polesin both hemispheres We 
find the direction taken by the south ın a current along 
the east coast of America, of Africa, and Australia, from 
which it then makes its way towards the south-east, and 
when not to be recognised as a surface-current, it will be 
found to have assumed the form of an under-current of 
much greater force The warm South American current 
will probably split on the point of Graham Land, one 
part makes for Alexander Land, the other towards that 
part where Weddel, after he penetrated the pack-ice, 
reached water free of ice The Australian branch tends 
towards Victoria in the south of New Zealand, and made 
ıt possible for Sir James Ross to reach the 78th degree 
of S latitude, while the Mozambique or African current 
flows towards the Pole, beyond Kerguelen Land, between 
Termination and Kemp Lands Inthe first two cases we 
have positive proof; while with respect to the last, the 
evidence for a correct judgment can only be obtained by 
researches inthe high south The direction of the axis 
of the ice-free area 1s, n agreement with the general direc- 
tion of the current, according to the present condition of 
our knowledge, from north-west to south-east , at least 
this 1s true for the Indian and Pacific Oceans, while the 
wedge-shaped form of South America must tend to 
modify the general rule 

We know from several voyagers that a girdle of pack- 
tce lies around the Poles, whose position and stiength are 
liable to change, though in a less degree than 1s the case 
with the dnft-ice. Naturally in this case, the evidence 
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necessary to a determination of the mean position 1s | whilst Hoffmann first collected the obscure heat of a 
still more scarce, and still more data must be ob- | stove to a focus by a metal mnior 
tained to form a mean value, although the pack-ice Abotit a century ago Franklin made his experiments 
girdle thus obtained can only have an ideal importance | with bits of coloured cloth oa snow, and found that, 
If we follow the boundaries of this pack-ice girdle, we | whereas colour strongly influenced the amount of solar 
notice to the south of New Zealand a bend towards the | heat absorbed, ıt made little or no difference on the emis- 
south analogous to that of the drift-rce, only shifted ın | sion from a lamp oi candle Beyond the foregoing ın- 
accordance with the general direction of the current, also | formation, we believe little more was known in this 
on the west side of Graham Land this tendency of the i.e | subject till, in 1777, Scheele published his famous treatise 
to bend towards the south is noticed, for itis always in- | on “Air and Fire” But a great deal of ignorant talk, 
fluenced by the direction of the land To the south of | clothing itself beneath a barbarous jargon, was prevalent 
Kerguelen Land the pack will only be to the west of | utthattime Putting much of this aside, Scheele asks 
Teimination Land, and, indeed, stretching in a dnection | himself the question, which he was unaware Lambert 
which makes us suspect another bend towards the south , had alicady answered, whether it was really the heat, o1 
We must yet mention a sort of product of the drift, of : only the light of a fire, that was reflected from a metal 
considerable importance ın asceitaining the condition of | mirror , bat first he seeks to know whether there aie dif- 
the drift and the ocean-curients, viz, the seaweed | ferent kinds of heat. “There will be many,” he remarks, 
This 1s loosened from its position especially by drifting ' “who will not hesitate to give an answer to my queries , 
icebergs, and turned adrift to the play of the waves. | for I am well acquainted with the vague phrases accor d- 
This conglomeration of plants, which reaches a little | ing to which everything 1s called Fire that hath a distant 
above the surface, though the long fibres stretch deep | similarity to ıt But I am of opimon,” he naively adds, 
down into the water, shows the cuirents very coirectly, | “itis best not to begin to read before one knows the 
for ıt 1s as httle influenced by the winds as a drifting | elements of the alphabet, and to withhold an answer till 
bottle The curve that limits the place of giowth is con- | one has ieflected on the following experiments” Then 
fined, ın the Atlantic and Ind.an Oceans, to about the | comes a series of admirably simple experiments, pregnant 
60th meudan of E long.near to that of the drift-ice | with important results. As they deseive to be more 
In some places this also holds good for regions to the widely known than they seem to be, the reader will par- 
south of Australia and the south-east of New Zealand | don our quoting Scheele’s own words at length They 
At all events, ıt can thas be understood how those | are to be found ın section 57 of his work already alluded 
places which are free from drift-ice are also free fiom | to —“ Fiom these experiments ”—made in winter, before 
drift-weed, a point of some impoitance when we consider | an open stove, and with only a candle, a concave mirror, 
the fact that drift-weed 1s the attendant of iccbeigs | and sheet of glass and metal, for apparatus—“it ap- 
According to the Dutch voyagers, on the west of the | pears,” says Scheele, “ that the heat, mounting with 
meridian of Paul and Amsteidam are found weeds dif | the au in the stove, and passing through the chim- 
ferent from those on the east thereof, which points toa | ney, ıs materially different fiom the heat passing 
different current. through the door of the stove mto the room. That 
(To be cout.nued,) the latter heat departs from the centre, where it 1s 
LR ee NETAS EA saina penetrated an straight lines, and ıs reflected from 
polished metals under an angle which 1s equal to that of 
incidence That it unites not with air, nor can be 
diverted by a current of air, into a direction different 
from that which it originally had received. For that very 
| reason, the vapours of the breath are visible in this great 
heat , for since air and heat ae really united during sum- 
mer, and warm an can dissolve more water than cold aur, 
diation and absorption of heat was very meagre | it hkewise hente appears that this kind of heat ıs not 
We believe that the earliest experiment in this direction ! united with au, nor has this kind of heat probably rare- 
is to be found in that wonderful book containing the | fied the air , and of consequence it becomes evident why 
“Essayes” of the Florentine Academicians, There we it causes no tremulous motion in sunshine You may, by 
meet with the fact that the heat of the sun, converged by | means of a glass muro, Separate the light from this 
a muror, can ignite a pastile placed within a Torrtcellian heat, when the heat remains in the glass, and the radiant 


TYNDALLDS RESEARCHES ON RADIANT 
MEAT 
Contributions to Molecular Physics in the Doman of 
Radiant Heat By John Tyndall, LLD, FRS 
(Longmans, 1872 ) 
ORTY years ago om knowledge concerning the ra- 


vacuum A httle later, in 1682, Mariotte communicated light yiclds no heat Hence it follows that the heat, 
to the Paris Academy of Sciences that the heat of a com- | passing through the door of the stove, comcides, in some 
mon fire, made veiy sensible in the focus of a burning | points, with the light, but 1s not yet quite become heght, 
muror, was entuely cut off by the interposition of a shect | since it 1s not reflected in the same manner from a glass 
of glass The mirror in this case must have been of | surface as from a metallic one—a remaikable circum- 
polished metal These experiments were subsequently | stance This heat 1s soon changed into the usual heat, 
repeated and extended by Lambert, who, assigning the ' whenever it umites with a body, which may be observed 
true cause, pointed out the necessity of employing metal, i in the glass, and ın the metallic concave murior blackened 
and not glass mirrors, in the reflection of heat from terres- | by soot, and ın more stances Represent to yourself,” 
trial sources. Lambert further showed that if the radia- | he concludes, “a little hillock of burning coals , in this 
tion fiom a clear fire were converged by a large glass lens, | case the heat darting from this hillock all around 1s that 
no heat was felt where! the brillant focus was seen, | which may be reflected by a metallic polished plate, that, 
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on the contrary, which rises upwards, and may pe driven | had published, in the “Annales de Chimie,” and the 
by winds to and fro, unites with aw I will call the first _ Comptes Rendus, batween the years 1833 and 1839 The 
kind, for distinction sake, Ratviant Heat” Thus arose appearance of these researches was characterised by M 
the term we stillemploy The whole passage reads asif , Biot as “un nouveau champ de découvertes, que M. 
it were wiitten almost at the present day , and the lucid : Melloni a exploité avec un sagacité une addresse et une 
style of the last sentence cannot fail to stuike the reader , patience mimaginables ,” the subsequent verdict of phy- 
This 1s the more remarkable if we contrast it with the — s.cists has not lessened this high opimion. 
current ideas of the time, or even with Scheele’s own The interest awakened by Mellony’s inquiries was no 
description of the heat of contact, for a little farther | doubt the main cause of the rapid additions to our know- 
on he states, “This heat is a peculiar acid, which has ledge of the phenomena of radiation and absorption, that 
admitted a certain quantity of phlogistonin its mixture” , followed Among others, Forbes, Dulong and Petit, De 
Soon after this Pictet made his well-known experiments ' la Provostaye and Desains, Knoblauch, Jamim, Masson 





on the reflection of heat. 
of the reflection and convergence of obscure rays, and 
discovers that the velocity of radiant heat 1s beyond the 
reach of expeument To him is also due our first know- 
ledge of the apparent reflection of cold, a fact explained 
some ten yeais later (1792) by Prevost, according to his 
famous theory of exchanges 

The experrments on radiation published ın England at 
the close of the last and the early pirt of the present 
century, will be famihar to most of our readers It will 
be remembered that Sur William Herschel established 
the refraction of heat, and the difference in the quality 
of solar and terrestrial heat, that he confirmed Leslie’s 
experiments on the heating power of different parts of 
the solar spectrum, and first discovered that the maximum 
heat was beyond the visible red (experiments subsequently 
verified by Sir H Englefield), that he also determined 
the transcalency of various kinds and colours of glass, 
both to white hght and to the light of the spectium 

Both Rumford’s and Leslie’s inqairies into the Nature 
and Propagation of Heat quickly added to this know- 
ledge , to Leslie belonging the capital discovery of the 
reciprocity of radiation and absorption The accounts 
in our modern text-books render a further allusion to 
these experiments unnecessary 

A quarter of a century now lapsed , the attention of the 
scientific world being diverted by the electro-chemical 
discoveries ofthat period One ofthe products ofthe new 
activity thus aroused was the discovery of thermo-electricity 
by Prof. Seebeck ın 1822 Some ten years aftei wards, 
Nobili constructed the well-known thermo-electric pile 


Associating this instrament with a galvanometer, Mellom ! 


In these he confirms the fict | | and Court¢pée, Mulle: and Balfour Stewart, signalised 


| themselves by the value of their mvestigations in this 
department of natural knowledge But the whole of these 
inquiries were directed to the behaviour of solids or liquids, 
or the analysis of radiation itself. The influence of 
gases and vapours on radiant heat was not entertained 
Mellon, indeed, thought such attenuated bodies could not 
come within the reach of experiment , for he had ascer- 
tained that a colu nn of air some 20 ft long exerted prac- 
tically no absorption on the radiation from his source 
Poullet and F orbes, however, showed that the heat of 
the solar rays are largely absorbed by ou: atmosphere , 
and Fianz believed (though erroneously) that he dis- 
covered a considerable absorption of heat by the air con- 
tained in a tube only 3ft long 

Briefly speaking, this was the state of our knowledge 
in this branch of Physics when Dr Tyndall approached 
the subject ın 1859 After having wrought for twelve 
years, Prof Tyndall has now gathered into the volume 
before us the important results his unremitting labour has 
won. A summary of these results must be left to another 
article W F BARRETT 
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LETTERS TO THE EDITOR 


[ The Editor does not hold himself responsible for ofimons expressed 
by his correspondents, No notice is taken of anonymous 
communica’ions | 


On the supposed new Marine Animal from 
Barraud’s Inlet 
AS some interest seems to be excited as to the nature of the 


animal that forms the long calcareous axis that has been received 
from Barraud’s Inlet, I forward you a copy of a short notice I 


atonce turned Seebeck’s discovery into a thermoscope of l send on the subject before the California Academy of Sciences, 


surpassing delicacy The fiut of one man’s work thus 
soon became the seed of new and more vigorous inves- 
tigation And so prolific was this seed in Mellont’s 
hands, that the blackened face of a thermo-pile ıs at 
present considered the indisp2nsable pie-requisite in every 
exploration in “the domain of radiant heat” For six 
years Melloni pushed on with his researches , determin- 
ing the amount of heat transmitted through innumerable 
solids and lquids—their relative dathermancy, as he ex- 
pressed it—and using these determinations to investigate 
the quality of heat emitted from various sources But 
the discovery with which his name will always be asso- 
ciated is that each material possesses a selective absorp- 
tion, a veritable heat-tint, to which he gave the name of 
thermochrosts , thus confirming and explaining a simular 
fact previously noticed by De La Roche Hence ıt was 
that Mellon: called the volume “ La Thermochrose,” in 


which he grouped together the mmvestigations that he ; 
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! sides of which are studded with minute pores 


July 17, 1871 I also enclose a piece of the stem with some of 
the soft parts still adhering to ıt, as ıt 19 possible its examination 
by competent observers will determime if I correctly referred ıt 
to the sponges 
“ An examination of the specimens received from Barraud’s 
Inlet enables me to refer them to the Protozoa class, Spon- 
gidu or sponges Although apparently nothing but the 
calcareous stem has reached us, yet on some specimens I 
found one end of the stem covered with a hoiny substance, 
which, when moistened and examimed under the microscope, 
presents the character of a true sponge, being formed of a tough 
saicode arranged in the foim of irregularly reticulated tubes, the 
The arrangement 
of the sa.code round the axis 15 not cucula, but has somewhat 
the appearance of a Maltese cross The central axis 1s formed 
by calcified layers of a tough chitinous substance In the 
specimens we have received the greatest thickness 1s about 3 of 
an inch, but the longitudinal fissures found m many of the stems 
would indicate that they had shrunk They contain about 80 
per cent of carbonate of lime At each end the stem 19 tapered 
off The top termmates in a fine hær- lıke prolongation of 
uncaleified chitinous substance The lowe: part of the stem, 
which in our specimens is the only part covered with sarcode, 
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t 
also tapers down to about the thickness of a stiaw, and here 


there ıs no calcified axis A thin section of the stem in its 
thickest part showed that it had been formed in concentric 
layers which were perfectly circular and presented nothing corres- 
ponding to the stellate arrangement of the sarcode These rmgs 
undoubtedly represent different phases ın the life of the anima! 
I have counted as many as thirteen m one section, and should 
they indicate animal deposits, this would give us thirteen years 
as the time required for their formation, a period not too long 
when we consider the length (upwards of seven feet) which some 
of these stems have attained Whether this specimen is new I 
am not prepared to state, and shall not therefore name it, although 
I beheve ıt has not been before observed Its generic relations 
will, I think, be with Hyalonema and Euplectella, both sponges 
of the Pacific ” JAMES BLAKE 
San Francisco, Oct 27 
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Misleading Cyclopzdias 


CAN any of you ieaders inform me if there ıs such a thing 
as a good and honestly constructed cyclopzedia—one that does 
not send you hunting for information ftom one volume to another, 
and refer you backwards and forwards to articles that do not 
exist ? 

I have been repeatedly annoyed by this kind of will-o’-the- 


wisp, but have to-day met with such an outrageous example of 


it, that, although ıt involves some trouble, I feel ıt to be a duty 
to make a public exposure of ıt ın yom columns 

Requiring some facts on unusual atmospheric refraction, I 
turned to ‘ Refraction ” in the ‘‘ English Encyclopædia ” This 
article referred me to ‘‘ Mirage, Fata Morgana,” &c , for nforma- 
tion on this branch of the subject Turning to ‘‘Muage,” I 
found not a word, but another reference to ‘‘ Reflection and 
Refiaction, Atmospheric, Exiaoidmary ” Next I tried “ Fata 
Morgana,” again the same ieference Coming back to letter R, 
I found the article ‘* Reflection and Refraction,” but was here 
referred to ‘‘ Light, Optics, Refraction, Refrangibility ,” then to 
letter A, “ Atmosphere, Atmospheric”—nothing on the sub- 
ject Letter E, ‘‘Extraordinary Refraction ’’—nothmg but a 
reference back again to “ Mirage!” “Light, Optics, and Re- 
frangibility ” contain nething on the subject 

I was thus sent on a search through five volumes of the work, 
and made to hunt out nine distinct headings for what does not 
exist , and what makes the matter worse 1s, that the writer of the 
aiticle “ Refraction,” at the end of the work, must have Axo 
that 1t did not exist when he referred back to ‘‘ Mirage, Fata 
Morgana,” &c , which words have not a word of information 
appended to them 

An alphabetical cyclopzedia is so much the most convenient for 
reference, and might be such an invaluable addition to a libiary, 
that ıt 1s the more to be regretted that ıt should be biought into 
disrepute by the absence of all efficient editorial supervision 

A R WALLACE 


Oren Horan ay v 


Rainbows on Blue Sky 


IN NATURE for Nov 21 a correspondent asks for examples of 
bows seen on a cloudless background, 

I have seen this phenomenon twice at least In one instance 
T remember that the extremities of the bow were seen against 
cloud, while the central portion bridged a space of clear blue 
sk 

A more perfect example occurred on the 19th of February m 
the present year The following is a verdatzm extract from my 
notes of that day — 

“Peculiar rainbow at II SOAM , perfect (except quite near 
the extremities), fairly bight, but projected throughout its entire 
length against clear blue shy No rain was falling at the time, 
nor was there any appearance of falling rain on the sky, but the 
character of the clouds and of the weather was consistent with 
the supposition of slight and partial showers ” 

The phenomenon, although rare, does not seem to call fo. any 
special explanation In showery weather, especially with a low 
barometer, one may sometimes see rain falling from a mete shed 
of cloud, the sky 1ound about being clear In such a case it 1s 
evident that there may be places whence an observer would see a 
rainbow against blue sky Even should there be no visible cloud 
from which the ram seems likely to have fallen, the same ex- 
planation will still serve, for the cloud may be too attenuated to 
be visible, or may mdeed be actually exhausted, the rambow 
being formed on its last drops 
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It scarcely needs to be pointed out, that when a rainbow 1s 
seen, as it usually is, against a cloud, the presence of the cloud 
1s accidental rather than essential, the bow being formed not on 
the cloud, but on the drops of falling rain, and those beng gene- 
rally much neare: to the observer than the cloud 

Clifton, Nov, 25 GEORGE F., BURDER 


The Greenwich Date 


I AM anx.ous to obtain the solution of a question which has 
for some time perplexed me, and whichis rendered more press- 
ing than formerly, now that telegraphic communication 18 esta- 
plished between England and Australia 

It appears that a telegram sent on Octobet 21, 3h 5m mean 
astronomical time at Adelaide, was 1eceived on October 21, 
2th 40m mean astronomical time at Greenwich Now, to ob- 
tam the Greenwich date of its despatch, we apply the longitude 
in time, adding when the place is west of Greenwich, and sub- 
tracling whenit is east Adelaideis 9h 35m east of Greenwich, 
the date sought is October 20, 18h rom But suppose a place 
gh 35m west of Gieenwich, then the date sought comes out 
October 21, 13h tom, that 1s to say, the resuit of the operations 
gives a difference in the day of the month at places where, in 
fact, the day of the month must actually be the same The query 
then 1s—in what part of the globe, and in what meridian, does 
October 20 end, and October 21 begin? 


Fleetwood Vicarage JAMES PEARSON 


Ocean Meteorological Observations 


I PRESUME that anyone looking at the chart on page 43 of this 
week’s NATI RE, or reflecting on the circumstances under which 
baiometiic observations at sea are oidinarily taken, will agree 
with me that 1t would be wiser to give only two places of deci- 
mals, and not indicate a degree of refinement which the observa- 
tions do not warrant ‘This point being granted (and even if ıt 
1s not I shall maintain the same lne of argument), I submit that 
the writer of the article 1s ın error in saying on page 44 ‘‘ Range 
corrections for pressure and temperature over the region under 
discussion are not yet accurately enough known to justify the 
committee in ‘correcting’ the results on the laige chart by hypo- 
thetical conections ” 

The daily range of the barometer in the very square under 
notice was investigated unde: Admual Fitzroy’s direction, and 
the results were published so long ago as 1861, as the seventh 
number of Meteorological Papers, under the title of ‘‘Inter- 
tropical diurnal range tables of the barometer ” 

It is very strange uf this publication is unknown both to the 
autho: of the work 1eviewed and to the reviewer, and yet it 1s so 
cognate to the subject ın hand that there would smely have been 
some reference to it, had they been aware of what had already 
been done G J Symons 

Nov 25 





Earthquake 


AN earthquake was felt at the Cavendish Bridge Brewery, near 
Derby, on November 13th, at 4h rom pm 

Mr G. T Eaton, who was m his greenhouse, says ‘the glass 
was very much shaken ” Mrs Sandford was considerably shaken 
by a vibratory motion of her char Mrs, Eaton's children, who 
were upstairs, were alarmed The windows 1attled, and the 
glasses danced on the tables The sky was dark and threatening, 
with a slight fall of sleet and snow 

I have delayed sending a report until further evidence could be 
obtamed It ıs now certain that the shock extended through 
Shardlow, and the earthquake was also felt in the neighbourhood 
at Aston, Castle Donington, and more particularly at Chellaston 

E J. Lowe 
Highfield House, Nottingham, Nov 24 


ee m 


The Birth of Chemistry 


Mr RODWELL writes —‘‘TheGieek name for tin, ‘kassiteros’ 
{xacotrépos), was perhaps derived fiom the Insule Cassitendes 
o1 Scilly Islands ,” but he does not state how these islands came 
by such a high-sounding name 

I have heard that the root word 1s Sanscnt, and was known 
in India before the Pheemicians discovered Britain, AH 
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dition The doses of the two poisons were administered 
in the form of aqueous solutions, by subcutaneous injec- 
J5 this remarkable memoir, Dı Fraser has shown how | tion 
problems ın experimental therapeutics may be treated It will be at once seen that, 1f we assume all the rabbits 
with a kind of exactness which has hitherto been confined _ to have been of the same size, age, and general condition, 
to purely physical inquiries theie are three quantities by change of which the con- 
That an antagonism exists between the physiologtcal | ditions of experiment may be varied These are—(1) 
action of atropia and that of the Calabai bean had been ! the dose of physostigma , (2) the dose of atiopia, and 
strongly indicated by Klemnwachter and by Bourneville + | (3) the interval of time between the admmistiation of the 
Dr Fraser has not only confirmed this, but has, by means | two doses In the tabula: summary of experiments, Dı 
of a series of nearly 500 experiments, traced the character | Fraser has noted m each experiment the effect on the 
and extent of this antagonism As the object of this | pupils on the heart’s action, on the 1espiration, on secic- 
communication 1s not to give an account of the matter of | tion and excietion, and on the action of the voluntary 
Dr Fraser’s paper, but to explain shortly ıts method, we | muscles We shall, however, in this notice confine our- 


PHYSOSTIGMA AND ATROPIA * 


refer the reader interested ın therapeutics to the paper 
itself for details 
The expe1iments were performed on rabbits, of as 


selves to the general result, viz, recovery or death 
After proving, by means of upwards of 50 experimente 
that the administration of smali quantities of sulphate of 


nearly as possible umform weight (about 3]bs ) and con- | atropia enables an animal to recover after a dose of ea- 





tract of Calabar bean that would otherwise have caused | 


death, Dr Fiase: proceeds to trace, by means of three 
series of experiments, the nature and extent of this anta- 
gonising action 

It 1s scarcely necessary to state that this action 1s of a 


purely physiological character, the two drugs having no | 


chemical action upon one another 
In describing these three senes of experiments, we shall, 
for the sake of shortness, refer to the three variable quan- 
tines mentioned above as follows — 
x= The dose of sulphate of atropta measured in 
grains per 3 lbs of rabbit 


* “ An Expermmental Research on the Antagonism between the Actions of 
Physostigma and Atropa” By dhomas R Fracer, M D, Lecturer on 
Materia Medica and Therapeutics Trans R S EB xxvi 120—713 

+ Since the publication of Dr Fraser's preluminary note, Bourneville has 
published a senes of experiments satisfactorily demonstrating the existence 
of this antagonism 


—— 


z = The dose of extract of Calabar bean (or of sul- 
phate of physostigma) ın units of 12 grain of ex- 
tract, 01 0 12 grain of sulphate of physostigma, pet 
3\bs of rabbit + 

y = Interval of time m minutes between the adminis- 
tration of the two substances, taken positive when 
the atropia,megative when the physostigma is ad- 
ministered first 

In the first senes, y= 5, m the second, y= —5, andın 


* Asa given dose of por on affects a small animal more thin u doesa 
larger one, the doses were, for the purposes of comprrison, multiphed by the 


3 
——> ae to the doses which 
factor weight of rabbi in pounds ’ thus reducing them to t 


would have produced the same effect ona rabbit weighing 3lbs This 1s 
almost certainly not a perfect mode of correcting for difference of we ght, 
but as the correction 1s always small—the animals being selected of as near 
3lbs weight as possible-—it mv be assumed to be practically sufficient 

+ This unit was chosen by Dr Fraser as being the minimum dose pro- 
ducing death when no atropia was administered 


t 
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both vand z me varied, so as to obtain the limit which NOTES 
EET VAGINE VO FECOVET MOUR GOPMNONS Tar Royal Commission on Scientific Instruction and the Ad- 


In the third series, z 1s constant = 1 5 (that 1s, a dose | vancement of Science have this week examined the Marquis of 
one-half greate: than that which would produce death if | Salisbury and Sir Stafford Northcote 
no atropia were administered) , and x and y are varied, Tue Anniversary Meeting of the Royal Society will be held 
so as to obtain sets of limiting conditions ° 

i on Saturday next 

If the thiee variables, x, y, s, be expressed by means of 
a system of three 1ectangular co-ordinates, the conditions AT the meeting of the Royal Geographical Society held on 
of each experiment will be represented by a point, and | Monday night, the President stated that Mi Young, the firm 
the points representing experiments 1esulting in recovery | fiend of Dr Livingstone, to whom we recently referred, had 
will be separated from those representing experiments | sent him a cheque for 2,000/ to help to defray the expenses of 
resulting ın death, by a surface passing through the points | the Livingstone Congo Expedition, which, under the command 
representing sets of limiting conditions of Lieut Grundy, who 1s well acquainted with the West Coast 


The three series of experiments make us acquainted 
with three lines ton this ee viz, the PRS E of of Africa, 18 expected to start for Africa durmg the course of the 


the surface and the three planes the equations of which | Present week. Government, we are glad K e i “i vane a 
ae,y=5,y=—f,ands=15 expedition all the assistance in its power, furnishing letters to its 
Some further knowledge of the character of the surface | officers on the West Coast of Africa, for the purpose of pro- 
may be obtained from a consideration of the general con- | curing the eapedition all possible facilities, The War Office 
ditions Thus, when no atropia is administered, the | has made a present to the members of the expedition of the 
limiting value of z 1s obviously the minimum fatal dose | necessary arms, while the African Steamship Company has very 
of physostigma , thatis,x=0o,z=1 Inthe same way, | kindly given to the officers passages at half the usual puce, 
when z = 0, z = the mimmum fatal dose of sulphate of | Lieut Grundy thus starts under very favourable auspices Sir 
atiopia for a 3lb rabbit, = about 21 grains, or Z = 0, | Bartle Frere, the leadet of the anti-slavery expedition fiom the 
Oe opposite coast, left England last Thursday, and 1s expected to reach 
Pe cacy Mie ee se ae ea A me Bat k da Brindisi m the course of a few days, where he will be jomed by 
Lieut, Cameron and his party, who aie just about to leave 


acting stmultaneously, the animal having either died or 
jie ee recovered fron the effects of ee first substance | England The party will then proceed, onboard the Luchantress, 
through the canal to Zanzibai, where Sir Bartle Frere will give 


before the time for the administration of the second has 
his final instructions to those gentlemen who are to form the ex- 


arrived. When y exceeds this value, the surface must 
consist of two planes, the equations of which are, w = 21 | pedition The president, Sir Henry Rawlinson, places every 
confidence in Lieut Cameion, and in the zeal of the officers by 


and z = I 
This limiting value is of couse not necessarily the same | whom he 1s accompanied , he 1s determined to avail himself of 
on the positive and on the negative side , and, n fact, Dr every possible opening to penetrate into the interior of Aftica, 
Frasers experiments show that it les very much nearer for his own credit, for the advantage of science, and for the 
to the plane y =o on the negative than on the positive side | fad dral L t , 
Beyond these values of y, the suface consists of two | PP lace aaah see aad 
plane sheets meeting ın a rectangular edge Each of | Tur Khedive of Egyptis also about to send a force comprising 


these sheets separates points representing conditions un- | s oop men, under Puidy Bey (one of his American officers) to 
alae er ee oo ee Zanzibar in transports The ostensible object of the expedition 
the one side represents recovery and on the oth er side | 8 to go mto the countiy which at 1s supposed that Livingstone 
death caused by physostzgma, while m the case of the | ™4Y be exploring, and to co-operate with him, if it be agree- 
sheet 2= 21 the space on the one side iepresents | able to him, but if he declines assistance, the expedition would 
recovery and on the other side death caused by afropza undeitake on its own account a search for the sources of the 
If we look closely at the poition of the surface lying | Nile, where, if discovered, the Egyptian flagwould be planted 
between these limiting values of y, we shall see that heie, T G hiel 1 f 
also, the surface consists of two sheets, in the one HE scientific news which comes to us every other week from 
France is iefreshing and hopeful. There has been founded at 


az 
ge 1S positive, in the other negative , ın the one a small | Bordeaux a scientific association embiacing the whole of the 


increase of the dose of atropia tends to recovery, in the south-west of France, especially the Gironde and neighbouring 
other to death , the one 1uns continuously into the plane | depaitments Itis connected with the French Scientific Associa- 
z = 1, the othe: into the plane x= 21 These two sheets | tion, preserving, however, ifs autonomy and special organisation, 
mect in an edge, which 1s particularily well seen in the | its title being ‘‘ Gioupe Girondin” of the French Association for 
s2ctions by the planes y=5 and y = — 5 (The various | the Advancement of Science. Its seat 1s at Bordeaus, and, for 
imes above mentioned arc represented, in orthogonal pro- | scientific purposes, 1t 1s divided into four sections, each section 
jections, ın the accompanying woodcut) There can be | corresponding to one or more sections of the French Association 
no doubt that this edge ıs continuous with the rectangular They are—1 Section of the Mathematical Sciences, 2 Physical 
edges between the plane sheets before mentioned The d Natmal S Medical S : Moral and 
conditions represented by points situated on this edge are ia a ER a ee 
such that inciease of the dose of either substance wil] | Soc! Sciences Each section meets monthly at Bordeaux, the 
produce a fatal result, and that eithe: increase or diminu- fist in the first week of the month, the second in the second 
tion of the dose of atiopia will produce a fatal result week, and soon The wok of the sections consists of lectuies, 
This paper appears to us specially worthy of attentive | exhibitions, and scientific discussions on the subjects proper to 
consideration, as the first systematic mvestigation of the | each section This povincial association intends to publish at 
combined action of two poisons, and also on account of | intervals such papers as are likely to be of general interest, to 
the method employed in arianging the results of the in- encourage scientific reseaiches by pecuniary help, and to give 
vestigation , a method of which we have given a sketch prizes for the best memoirs on subjects to be proposed by it 
in this notice, and which seems certain to lead to in- Nake hear ds a ee ates 
creased accuracy of obseivation, by giving the means of pong pene eave E E 
greater definiteness ın the statement and classification of | SIR JOHN Bowring whose death took place on Saturday 


results, last, at the age of eighty, was bette: known to the public in the 
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world of politics than of science In the latter, however, he 
filled a by no means unimportant position, as one of the most 
strenuous advocates of an international decimal system of weights 
and measures, and as an old aid and very regula: attender of the 
meetings of the British Association, where he devoted himself 
chiefly to the Section of Economical Science 


IT is expected that Sir William Jenne: will be the President 
of the Pathological Society for the ensuing yea 


Taur Master and Fellows of Gonville and Caius College, Cam- 
bridge, have 1ecently determined to appoint a prelector in 
chemistry to superintend the laboratory, and to have charge of 
the chemical studies of the students at the college, The stipend 
will be 200/ a year, and the pralecto: will have the status of a 
Fellow of the college, The election will take place about the 
muddle of next month 


AT a meeting of the Royal Society of Arts and Sciences of 
Mauzitius, held on September 25, ıt was resolved that, like other 
scientific societies which have met in London the Society should 
convey to Dr ITfooker the feelings of regret and sympathy with 
which they have learned that differences had arisen between him 
as Director of the Botanical Gardens at Kew, and the Fust Com- 
mussioner of Public Works It 1s the earnest hope of the Royal 
Society that Dr Hooker, whom the Society has the honom to 
include among its members, as ıt did fo: many years his illus- 
trious father, will succeed in maintaining himself with honour in 
the Directorship to which he has been raised by his merit and 
extensive knowledge, and which he has held with such distinction 
to himself and advantage to the public. 


Tue Civil Service Commissioners have announced that on 
December 31 they will hold an open competitive exam mation for 
the appointment of clerk to the Curator of Kew Gardens Can- 
didates must be between the ages of twenty and thuty, and must 
be familiar with the routine duties of the garden, and competent 
to direct the foremen in matters relating to their accounts On 
the same day the Civil Service Commissioners will hold an ev- 
amination for the appomtment of second assistant in the Her- 
barum at Kew, fo. which persons between eighteen and thirty 
who are skilled in practical botany will be eligible to compete 
In each case the Commissioners will apply to Dr Hooker for a 
report on the technical qualifications of the candidates 


THE Times of India speaks of a 1umour that the Government 
mtends to abolish the Deccan College, or 1ather to amalgamate 
it with Elphimstone College By this plan, Government pretends 
to think, higher education would be advanced in Inda But 
the Aora Prakash, an Indian paper quoted by the Zimns of 
udia, says the end would be much more effectually accom- 
plished by appointing to both colleges a greater number and more 
efficient teachers than has geneially been the case hitherto For 
the two colleges there are thirteen professors, but Elphinstone 
College ıs allowed two Professors of Mathema'ics, while the 
Deccan College has none, and no Professors of History and 
Political Economy We hope the threat 1s a mere bait to 
ascertain public opinion Intelligent public opinion, we believe, 
would certainly condemn the step, and urge Government to make 
the teaching staff more numerous and effective 


A CORRESPONDENT writes to the themucum --“ The ques» 
tion of admission of women to medical degrees m [Edinburgh 
Uanversity has been rather unexpectedly solved, at least for the 
present Muss Jex Blake, a foremost champion of the move- 
ment, has actually been plucked im her examinations, and sent 
back to complete her scientific studies ” Many people will be 
quite unable to see that this by no means surprising accident 
affects in any way the great question of the unrestricted admission 
of women to the privileges of university teaching 


WE are delighted to notice that the Liverpool Dazly Post has 
for some time past been devoting about a column to science, 
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giving, besides notifications of the meetings of the numerous 
learned societies in anl around Liverpool, a selection of scien- 
tific notes hom this and other jounals We cannot give too 
great praise for the step taken by this paper in the right direc- 
tion, and we only wish that all other provincial, as well as 
metropolitan, papers would follow the example, and give the 
latest news of a powe: which a distinguished Frenchman recently 
declared would soon become the ruler of the woild 


In a recent speech by the Rev Mr Tuckwell, he made some 
peitinent remirks on the Future of University Local Examı- 
nations After referring with all due praise to the ‘‘ Regulations 
of Oxford and Cambridge,” he was yet compelled to say that 
without most serio1s modifications, the machinery of these 
examinations w.ll be insa‘ficient to meet the demand of the time 
which 1s surely coming, when compulsory universal public 
examinitions will be imposed upon all the English schools 
They show deficiency 1n four vital pomts “They are ad- 
ministered by the older universities exclusively , but within the 
last forty years a race of teachers has grown up, who owe to an 
institution young yet already famous those feelings of loyalty and 
affection which some of us associate with the more venerable 
names of Oxford and Cambridge , and these men will give in 
then adhesion to nọ Univesity examining boly im which the 
London University remains uniepresented They are costly 
to individual candidates yet surely, from the wealth of the 
Universities and from the large educational endowments now in 
the hands of the School Commussioners, 1t would be possible 
to find funds for the extmction or the diminution of this tax 
They unwisely limit subjects Five optional subjects are per- 
mitted to junio. candidates, of which Scripture must be one 
They taxe up Scripture then because they must, Greek, Latin, 
and Mathematics, because these are supposed to gain higher 
marks than anything else, and are the leading subjects in therr 
school work , there remains the choice between modern languages 
and science , nine boys out of ten, under the pressure of parents 
or teachers, take up French, and thus a severe though unintended 
blow 1s dealt at physical scrence Lastly, they are in no sense 
compulsory, and the temptation to an unscrupulous master to 
pick out a clever boy, and work him exclusively fo: high 
distinction, while he starves the rank and file, is too obvious to 
need further notice When these four blots are wiped away , 
when the three Üniversites combine to hold one great exami- 
nation once a year, when the fees are lessened or abolished , 
when free trade in subjects 1s setup , and when all boys in every 
school above a certain age are compelled to undergo the ordeal , 
then, ın leed, and not till thea, we shall see such a system of 
examinations, so perfect in theory, so priceless in ifs effect upon 
school-teaching, as for the present we must be contented to 
behold only in our dreams ” 

AN astronomical and meteorological obset vatory1s about to be 
erected by the Russian Government at Tashkend, in Central 
Asia, about 100 miles north-west of Khokan 


Tuk fossil man discovered at Mentone 1s at piesent being ex- 
hibited at the Jardin des Plantes, Paris 


Mr W F DLiNNine, of Bustol, noticed on Saturday even- 
ing last a meteor of considerable biuilliancy It radiated from a 
place at the extreme north-west part of Andromeda, passing 
through the sword-hand of Perseus, and onwards through 
Camelopardalus, becoming extinct, as if burnt out, on reaching 
the head of Ursa Mayor In its flight the meteor faded several 
times and revived again with great rapidity It did not leave 
any train of hght marking the path it had traversed, though ıt 
emitted a spark ın its course In reference to its brightness Mr 
Denning says that it excelled Venus when at her maximum 
degree of brilliancy, 


Pror, PIAZZI SMYTH, writing to the Ahengu, says that 
the finest specimen of one of the ‘‘ casing stones” of the Great 
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Pyiamid known at present to exist either in Europe, or even ın 
Egypt, was received last week ın Edinburgh from Mr Wayn- 
man Dixon, a young engineer who has recently completed an 
iron bridge across the Nile between Cairo and Jeezeh The 
specimen possesses, Prof Smyth says, ın a more or less mjured 
condition, five of the anctently-worked sides of the block, in- 
cluding the upper and lower horizontal surfaces, together with 
the levelled surface between It was the exact angle of this 
levelled slope which led the late Mr Johu Taylor to what Prof 
Smyth calls “ the mmortal archzeological truth, that the shape of 
the entire monument was carefully so adjusted and exactly 
fashioned in its own day to precisely such a figure that ıt does set 
forth the value of the mathematical term a, or does, vulgarly, 
demonstrate ın the right way the true and practical squaring of 
the circle”? Whether this be the case or nó, Prof Smyth declares 
that the length of the front foot of the stone, or that line or edge 
from which the angular m slope of the whole stone commences 
to rise, measures, “within the limit of mensuration erro. now 
unavoidable, the number of just twenty-five pyramid inches, 
neither Jess nor more And twenty-five pyramid inches have 
been shown to be the ten-milhonth part of the length of the 
eaith’s semi-axis of rotation” Prof Smyth 1s very severe on the 
Egyptologists of the Bntish Museum for the manner in which 
they conduct their depaitment 

THE Atheneum mforms us that the first volume ofa Russian 
translation of Mr E B Tylor's ‘‘ Primitive Culture” has ap- 
peared at St Petersburg The German version of the same 
work ıs also announced as being just about to appear, and a 
French translation of Mr. Tyloi’s ‘‘ Early History of Mankind,” 
with notes by the translator, M Emile Cartailhac, and by M 
Quatrefages, 1s stated to be in preparation 


CONCLUSIVE proof has been obtained by a correspondent to 
Notes and Queries, that the treatise ‘On Probability ” 1s not by 
De Morgan, but by the late Sir John Wiliam Lubbock On 
inquiry at the Museum, the little slip of paper containing the 
original title was produced, and which gives the authorship to 
Sir J W Lubbock On the back of the slp was inscitbed the 
note—" Information from Prof De Morgan, Dec 62” 


We see from the Z2zes of India, that Mi Griffiths, of the 
Bombay School of Art, with a few of h.s students, intends, about 
the end of December, to go to the remarkable caves of Elephanta, 
to copy the very beautiful painted decorations which still cling 
to the walls, in spite of damp, neglect, bats, and the relentless 
teeth of time, These caves are on a small island in the harbour 
of Bombay, about seven miles S W of the city, and contain 
some very interesting Indian antiquities They get their name 
from the gigantic figure of an elephant which formerly stood near 
the shore, but has now fallen to decay 

A CORRESPONDENT, Mr W B Shorte, writes under date 
Nov 4, from on board the steamship Tanjore, Bombay, giving 
us a few notes on the occultation of Venus, which he witnessed 
on the eveningof Nov 5 A smalltelescope with a magnifying 
power of about r00, and a pair of good bimoculais, were the m 
struments employed The planet shone with such lustre that it 
was clearly seen by the naked eye even before sunset, and after 
sunset appeared for some time as if resting on the upper part of 
the dark limb of the moon In a few mimutes a very gradual 
diminution of the planets light was noticed, and as the occulta- 

tion proceeded a singular phenomenon was obseived, namely, 
the apparent ‘position of Venus within the moon’s circumference, 
the planet actually appearing for some tıme as if situated upon 
the disc of the satellite, though much dimuintshed ın size, and 
shining as a minute point of light This contmued until the 
moment of complete occultation, the Bombay time of which was 
sh 46m 47s The re-appearance on the wlummated edge oc- 
curred at 6h 26m, 32s , so that the planet was invisible for 39m 

40s. 
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THE ORGANISATION OF ACADEMICAL 
STUDY IN ENGLAND 


J5 connection with the question of the: best application of the 
endowments of Oxford and Cambridge, a public meeting 
was held at the Freemason’s Tavern, on Saturday Nov 16 by 
members of the Universities and others interested in the pro- 
motion of mature study and scientific research in England The 
meeting was called in response to a preliminary resolution 
to the effect that ‘‘ the chief end to be kept in view in any redis- 
tribution of the revenues of Oxford and Cambridge 1s the adequate 
maintenance of mature study and scientific research, as well for 
their own sakes as with the view of bringing the highest edu- 
cation within reach of all who are desirous to profit by it ” 

The Rev Mark Pattison occupied the chan He explained 
that gentlemen present were not the representatives of any 
political party or political movement, but were there simply for 
an academical purpose Neither were they to be considered as 
having met to take an initiative the initiative had already been 
taken by Mr Gladstone in appomting a commission to inquire 
into the revenues of the colleges and universities They weie 
only there to discuss the direction which, in their opinion, ought 
to be taken by any reform, mitiated, not by themselves, but by 
other people 

Professor Rolleston, who was the first speaker, commenced by 
remarking that until the end of the last century, 1t would be ad- 
mitted that the Universities were neither seats of learning nor 
seats of teaching, The first thing that was done was to make 
them seats of examination , and, as far as that ıs concerned, they 
work toleiably well at this moment The great danger ıs that 
they should be made simply into that utilitatian soit of machine 
-=a machine for examining and a machine for teaching The 
speaker by no means wished that their capabilities in the way 
of exammuing and that kind of work should be curtailed Still 
he thought it of very vital consequence, ım this somewhat 
utilitarian age, to make the Universities into places where 
ouginal research, and where the production of fresh facts and 
means of knowledge, instead of the mere communication and 
repioduction of it, should be recognised One result of om 
present examination system is that men who, as grown men and 
during the whole of their university career, are subjected to the 
ordeal ofexamination zz futuro, do not look at what they have 
under study as so much truth, but look upon ıt as something to 
be reproduced on paper, and to further then designs on Fellow- 
ships and Scholaiships, and other pecumary rewards Now 
when a man 1s kept for something like twenty-three or twenty- 
four years of his life under that sort of taining, he gets apt to 
look at all work whatever of the intellectual kind, from the 
point of view of the examination merely Men get demoralised 
by the process They do not look at the truth for itself They 
have no notion of shovelling forward the elements of knowledge 
into some area into which nothing has been before That is 
entirely a new vein tothem and he thought one of the first 
things requisite was that examinations should be considered 
rather more the work of boys, and of people just emerging out 
of boyhood, than that they should be prolonged into a sort of 
struggle for men who have got to man’s estate. We have 
then to consider —how 1s it possible for us to encourage 
that which we feel 1s an advantage of a greater kind, although 
3t 18 one which can only be shared by a larger number >—How 1s 
it possible to encourage original research without sacrificing 
soundness of learning inthe many? How can we encourage 
the few toresearch without at the same time sacrificing the great 
advantages which we do get for the whole public, by passing a 
great number of mediocre men through the mull which does 
make them useful machines for doing work ın this country of 
ours? There 1s a very serious objection which may be urged — 
“But how do you propose to encourage original research ? 
Original research 1s a work of genius—you cannot fette. genius 
by law—you cannot tie a man who has this gift of ongmal 
research by rules and laws. You cannot give him definite 
duties to perform, within a definite time, and then you are in 
this dilemma —a man has nothing given him to do—will 
he notthen do nothing?” That is a very common saying 
among people who have got effectually case-hardened by looking 
at things in a schoolmaster’s point of view A man who has 
nothing to do, they tell you, will donothing Now he believed 
by using the system of examination judiciously, by rewarding 
people for what they do and show under that particular ordeal, 
and then by giving them something or another which does keep 
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them, so to speak, fiom beggary for the tıme being, ıt 1s pos- 
sible then, by a well-adjusted system, to keep their minds open 
to onginal research But we know that funds must be found 
for ıt. A man cannot prosecute research unless he has got 
something to find him bread for the passing moment Although 
he thought we should be entirely wanting m our duties if we 
laid aside the examination system, which has rescued the uni- 
versities from the slough of idleness in which they were eighty 
or ninety years ago, yet, he said, we neglect our duty even more 
by neglecting the encouragement of men who have the capacity 
for original investigation and research Again, a man who has 
not some notion of what original research means, 1s not fit to be 
a teacher at all He would go even further, and say, 1f a man has 
the gift of orginal research, even 1f he entirely lack the power 
of communicating, and, what 1s another thing, the taste for com- 
municating knowledge, he ought to have a place found for him 
A man of that lund is hke a light shining all around, setting 
by his example and his work a higher tone to society, a man 
who has the power of going into some new sphere, so that he 
may say to those whom he 1s teaching —We aic the first who ever 
burst into that silent sea 

Dr Carpenter then spoke of the different system pursued by 
the German univeisities to that which prevails in our own 

Dr Burdon Sanderson continued on the desuableness of fos- 
tering at the universities a class of what in Germany is called 
the Gelehrter, that 1s, said Dr Sanderson, a man who not only 
possesses as adequate a knowledge as other men do of subjects 
in general, but has made a perfect study of some particular 
subject The speaker then dwelt on the study of physical 
science, and of physiology in particular, as it should be cen- 
ceived at an university 

The resolution ‘‘ That to have a class of men whose lives me 
devoted to research 1s a national object ” was then carried 

Sır Benjamin Brodie said that he had the strongest opinion 
that when the report of Mr Gladstone’s commission 1s published, 
and the true revenues of the colleges of Oxford are made known 
to the House of Commons and the world, the greatest surprise, 
and he might also say, the greatest indignation will prevail He 
admitted fully that a gieat amount of good educational work 1s 
done by the Universities, but certainly thought that the work 1s 
totally dispropoitionate in every way to the machinery which 
exists for its performance, and ıt 1s idle and useless to say that 
we want an expensive collegiate system—a system of colleges 
manipulating actual revenues of thousands of pounds a year tor 
the purpose of educating, however admirably, 2,000 students 
who, we may also say, absolutely pay for their education besides 
When those statements are made, as they will be made, as to 
the propeity of the Universities and the Colleges, there will be 
the greatest danger that we may have a reform which perhaps none 
of us wish for—a reform which may be no improvement at all, 
but which may simply consist in the alienation from the purposes 
of knowledge of these great funds Now with regard to the pro- 
motion of knowledge in various branches, this great object was 
entirely lost sight of by the Executive Commission in 1854 He 
believed that most persons in Oxford who are interested in real 
education, are not very well satisfied with the fruits of this Com- 
mission The few things that they did ın regard to the promo- 
tion of knowledge were done partly with that view, and partly 
under the pretext of reviving old foundations, such as the Lin- 
neean professorship at Merton College, and four professorships at 
Magdalen College, and two or three other small institutions 
which the University had long ago bured unde: ground The 
Commission dug these up, and therefore so far did something for 
the promotion of science And mdeed it is impossible, unless 
you absolutely destroy Oxford and Cambridge, to get md of 
every record of the idea that those universities are founded for 
the promotion, and not solely for the diffusion, of knowledge , 
for that idea really runs through the whole university system 
The great libiaries of Oxford and Cambridge, and also the great 
collegiate foundations, bear witness to it Now we wish to take 
up this thread where ow predecessors dropped it, namely, this 
idea that the universities are institutions, not only for diffusing 
knowledge and education, but for absolutely promoting know- 
ledge and investigation However, a much more important ob- 
ject than that ıs the real welfare of the nation, as that welfare of 
the nation may be promoted by the growth of science and know- 
ledge With regard to scientific research, men are really hmn- 
dered from investigation on all sides from the want of means of 
subsistence, and means of work Certain aids are afforded to 
the investigators of science by existing institutions, by the Learned 
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Societies of England and the Continent, and we have also 
two or three national institutions which certainly on such an oc- 
casion as the piesent ought by no means to be forgotten, because 
we shall be tosd that this is not an object for the nation to care 
for One of those mstitutions is the British Museum, which 
really exists solely for the purpose of preserving knowledge. 
Another institution 1s the Royal Observatory at Greenwich We 
haveagain pitvate foundations the Meteorological Observatory 
at Kew, the Radcliffe Observatory at Oxford, and the hke All 
those mstitutions are founded, notin the least with regard to 
education alone, but for the purpose of promoting the growth of 
knowledge He thought ıt really very little use for us to be too 
indefinite , and that, uf we wish to produce any result, we must 
have some definite plan and programme Hus own idea was tha 
it would be very desirable to found in the universities of Oxfordt 
and Cambridge certain specific mstitutions for the promulgation 
of scientific research , using the termscientific research in its widest 
sense, and include in it all knowledge which 1s capable of bemg 
made the subject of research , bur certainly specific mstitutions 
should be founded for this object It will not do to trust these 
great institutions to the growth of mere ordinary professorships, 
but he would certainly like to see certain specific institutions de- 
voted to this object, which should repiesent the various great de- 
paitments of human knowledge. Those institutions to be con- 
nected with professors specially selected for the objects which 
they haye to fulfil, and where the professors would be provided 
with assistance and apparatus, and every means and appliance 
which could really be valuable and useful to them for the pur- 
poses of research , and he did not think that much less, or any- 
thing less, than this, would fulfil the object which we desire 

The Chhirman moved, as the neatiesolution, ‘That it 1s 
desirable, in the interest of national progress and education, that 
professorships and special imstitutions shall be founded m the 
universities for the promotion of scientific reseaich ” 

Professor Seeley spoke on the question of prize fellowships 
He said the speeches to which he had had the pleasure of 
listenmg had bought the question of University Refoim to a 
focus He anticipated that this meeting, particularly if the 
movement were followed out further, would convey to the 
English mind an idea which it had perhaps no very gieat natmal 
capacity fo. conceiving The pieceding speakers, said the 
Pio‘essor, have introduced to the Englishman to-night a charac- 
ter for whom we have found ıt difficult to find a name, because 
there r no name for him in the Enghsh language, and we have 
been obliged io call him in the German Gehdrter, and in Fiench 
we call him a savant, but there is no English name for him 
Iie 1s a person who 1s engaged m mature study, and who hives 
by his study, and we have made it plain that om object in 
Univeisity Reform 1s one definite thing , and that 1s to find for 
this person at the same time as we find him a name, a career 
But we shall pe met by an assertion that he alieady has a career 
in England, and he has also a name—that he 1s, ın fact, the 
Fellow of a College He wished to say a word or two first 
about this Fellow of a College, and about certain popular 
reasons for which it 1s supposed to be desirable always to have 
such persons If you were to ask most English people about 
the English umiveisities, they would say that the most glorious 
feature about them is just this—that a young man may go up, 
from any part of the country, without a penny in his pocket, and 
may get 300/ a-year given him for life, and to take away that, 
is sunply to take away the scholastic glory of England, and 
whatever makes its universities superior to the beggarly untver- 
sities of the Continent To give a young man 300/ a-year, they 
thmk, 1s a thing which explains itself, but 1f you come to 
examine ther meaning, you will hardly question that they are 
looking at the matter as a question of chauty, that they want 
the young man to receive so much to do him good, and to give 
him a start m hfe 

He would, however, remark that he thought the objects of 
chanty should be those who stand in need of it, and are not 
likely to be able to help themselves But we carefully select 
young men ın the vigour of life , and, not only that, but young 
men who have shown themselves to be possessed of more than 
ordinary abil:ties, that 1s to say, just the very young men who 
can get on 11 life without any such help He recommended, if 
these institutions are retained, simply on the ground of charity, 
that these fellowships should be given to men carefully selected, 
whose abilkties are less than those of others Again, it is said, 
how excellent a thing it ıs that a young man going to the bar, in 
his first year of brieflessness, should have his fellowship to fall 
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back upon That ıs partly the same object of chanty, but | advertised this course, and proceeded to give it At the first 
mixed up with it 1s another notion, that it 1s a good thing for the | lecture the room was full , but when they found that this was an 
bar that m this way men of high education are brought into ıt | orginal philological investigation, and not a lecture as to the 
That 1s a very important question indeed, but he could not say that | rules for accentmg the perfect participle of the Greek verb, in 
it 1s a question which we of the universities are called upon to | orde: that they might use ıt ın Moderations, they immediately 
discuss, ‘There are other institutions which have charge of the | fell off, and left 1t The consequence 1s that the professors are 
interests of the bar—let them consider ıt We have in London | not at all working now as a portion of the system Now if we 
several great Inns of Court, and ıt 1s often said that they have | say that we want to set up more of these professors, University 
funds If it beso, and if ıt be desirable, by means of fellow- | men will say, ‘‘ Professorships are doing no good as they aie at 
ships, to procure men of high education to ente: the profession | present We are doing the work. It is we, the tutors, who 
of the law, let them establish fellowships themselves for that | are domg the work of the place, and you professors are simply 
purpose. That is a very simple course But now comes the | ornamental” This ıs the result of the way in which the Com- 
question which this resolution deals with Is this fellow of a | mission of 1854 set about its work They were told that the 
college, of whom we have been speaking, a person of | great evil of the University at that time was that the colleges 
mature study, a person who devotes his life to advanc- | had absorbed the University, and the first thing that a reform of 
ing the bounds of knowledge? Of course it 1s quite | the University should aim at was the reconstituting the University 
possible to mention the names of distinguished men, who | as against the colleges Now, it 1s very important for us to let 
have risen to distinction 1n their particular branches as fellows | our attitude be understood to be quite different We do not want, 
But the question for us 1s, are fellows of a college, as a rule, | as the phrase ıs, to rob the colleges to make the University rich 

men who are preparing themselves for that career,—1s their life | The antithesis between colleges and university 1s 722/, for our pur- 
devoted to study and to knowledge—aie they persons who are | pose We do not mtend to perpetuate the mistake which the 
either enlarging the bounds of knowledge, or ave on the way to | Commissioners of 1854 did, and to take away a few thousand 
enlarging them? He answered, confidently, they are not the | pounds from the colleges, make it over to the universities, and 
class of men He did not charge them with being a class of | leave the colleges as they are The speaker then went on to 
men with whom any fault whatever can befound ‘They are not | specify the diversions of college revenues effected by the Commis- 
what we are told they used to be many years ago It would not | stoners of 1854 by the endowment of professorships, and said that 
be possible, perhaps, to find instances of the torpid, vacant Itves | was not the kind of precedent which the present meeting was 
which used to be led under the protection of a fellowship They | anxious to see followed “We are agreed (he continued) in desn- 
occupy themselves nowin some way They supply the scholastic | ing the creation of a body of resident students and teachers—real 
world, they supply the clerical world, sometimes they supply the | students and real teachers—and the attitude we shall take will be 
bar, they conduct a great many examinations in the country, | to say, ‘‘ We will leave the colleges exactly where they are We 
and they do a great deal of work which 1s very valuable , but | do not intend to rob the colleges and give the proceeds over to 
mature study 1s a work which they do not, as a rule, engage ; the University, but we will gradually convert them into what we 
in, only with some exceptions here and there The Pro‘essor | wish to see them ” The supposed antithesis between professor 
went on to say that fellows were neither chosen by the right kind | and tutor should be sunk entirely, ın our point of view, and the 
of electing body, noi according to the nght method, for the | whole body of resident graduates should be brought into one 
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end of furthenng matuie research He criticised the ex.sting | homogeneous association of teachers all working together—these 
terms of the tenure of fellowships, as well as the existing system | teachers naturally bemg of different ages, and consequently of 
of examination at the universities | different attainments We would begin, as they do in Germany, 
The Chairman then put the resolution ‘That the piesent | with the priwat docent It has been very well said that the 2, wat 
mode of awarding fellowships as piizes has been found unsuecess- | decent is the oder upon which the principle of German unver- 
ful as a means of promoting mature study and original research, | sities pimcipally rests The eminent professors of whom we hear 
and that ıt 1s therefore desirable that it should be discontinued,” | are not the actual working men of the place, but they are the 
which was carried men who have gone through the ordeal of working men as 27 zaal 
The Chairman then said that the subject of the professoriate | decent They have been tiamed to that European celebrity unde: 
1s of course a very wide subject, and ıt 1s impossible to do more | which we learn their names, but the privat docent are the working 
than just indicate the position which that question holds in our | men of the place Now, instead of putting the tutors into an 
scheme It ıs desirable that we should make ıt clearly under- | attitude of hostility to the professors, as 1s the case at present, they 
stood that we are not aiming a blow at what 1s called the educa- | might be reconciled to the professors by making them also pro- 
tional efficiency of the place The question of the professoriate | fessors, but making them of a lower grade in the teaching system 
1s one which was first mooted twenty years ago as the question | Of course there are various steps through which a successful tutor 
of the professoriate v the tutoriate, and it was regarded as a | should have opportunities of working himself up until he may 
revolution in the educational .nstitutes of the University The | hope to attam the highest emmence that the University can 
question which we are now raising of conveiting the University | afford him Again (remarked the speaker) we must not endea- 
into a centre of mature study was not then raised The question | vour directly to oppose the present exammation system, however 
of Univeisity 1efoim turned entirely upon the educational ques- | much we may be convinced of its effect, as actually carried out, 
tion of professors v tutors What the Executive Commission of | m sacrificing literary and scientific ability We must endeavour, 
1854 did was not to substitute professors for tutors in any : as fai as we can, to enfilter our system into the examination sys- 
great measure in the educational system of the University The | tem, and for this reason we must not talk about professors who 
storm that had been raised by the mere sound of the word | can be planted there to pursue then ouginal research only, and 
‘€ professor” was so great that they were daunted, and did not | make that our single object We must take up the whole msti- 
dare to propose any large creation of the professonate Things | tution of teaching ım the universities, and we must endeavour to 
aie entirely changed now, and even 1f we confine ourselves only | 1mpress upon the teaching the fact which has already been dwelt 
to educational requirements, we have not that battle to fight | upon, namely, that there can be no healthy intellectual training 
But we have the situation which the Commissioners of 1854 | unless the man who conducts tt 1s a person who 1s himself capable 
created for us, and that situation 1s this They raised a certain | of, and has the opportunity of engaging ın, orginal research 
number of the then existing professoriates, and added to them a | That ıs the strong point , but we must not set omselves to go and 
few others , and so called into existence a body of professors, | pull down the present system of examination directly Another 
many of whom have been extremely valuable and influential | notion of university reform which we shall have to meet 1s that 
members of the University’ But the situation of a piofessor in | notion of transplanting a certain portion of the university revenue 
the University at present, or at any rate of the philosophical | into the manufacturing and commercial centres of the population 
professors, is that of persons who are entirely outside the work- | That 1s an 1dea which, to those who attend to what one sees in 
ing of the system. For instance a very eminent professor once | the papers on the progress of opmion on the subject of the uni- 
advertised a course of lectures on accents simply. ‘This course | versities, has evidently taken deep root, and which more or less 
of lectures he had prepared not only with very gieat pains, but | runs counter to our object—not altogether, but more or less But 
he had'for years mvestigated the subject of the origin and growth | that idea has taken such deep root, that 1t1s doubtful whether, if 
of the accentuation of language, m a way in which it had neve1 | we were to try, we could prevent something of that sort being 
been done before His work was an original work He had | done. If these persons who are sent over to Manchester and 
collected all the special programmes that bore on the subject, | Liverpool are entirely under om direction, and are made‘not 
and he had constructed a history of language accentuation He | mere persons who go and deliver an evening lecture for the amuse- 
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ment of the fashionables ın Manchester, then ıt would be very 
desirable 1f something like a connection between the universities 
and the centres of population could be opened. One great com- 
plaint 1s, that the manufacturing and commercial interests have 
outgrown us, that they no longer 1egaid us, that they do not 
think we have got anything worth having , and of comse it would 
be very desirable to reconquer that class of society, and bring 
them back , and this tendency in the public mind, to dispose of 
a portion of the University money, m sending ıt down to these 
places, might be directed in such a way as to regain the possessors 
of wealth for us 

The Chairman put the resolution--“‘ That a sufficient and 
properly organised body of resident teachers of various grades 
Deud be provided from the Fellowship Fund,” which was also 
carrie 

After one or two moie speeches, ıt was i1esolved to hold 
another meeting ın January to continue the discussion The 
persons present agreed to form themselves, togethe: with others 
signing the 1esolution, into a Society for the Organisation of 
Academical Study, A provisional committee was elected, and 
the meeting adjourned 








SOCIETIES AND ACADEMIES 


à LONDON 


Royal Society, Nov 21 —“ On the Mechanical Condition 
of the Respiratory Movements in Man,” by Arthur Ransome — 
“Further Experiments on the more important Physiological 
Changes induced 1n the Human Economy by change of Climate,” 
by Alexander Rattray, M D—‘‘On Linear Differential Equa- 
tions” (Nos VI and VII), by W H L Russell, FRS 


Zoological Society, Nov. 19 —-The Viscount Walden, pre- 
sident, inthe chair Mr Sclater called attention to the two 
Livingstone expeditions into the interior of Afiica now m pre- 
paration, and urged the impoitance of endeavouring to have 
zoological collections made ın the countries about to be traversed 
by them--Mr A D Bartlett read some notes on the birth of 
the hippopotamus which had been announced at the last meeting 
of the Bocisty Mr Bartlett called particula: attention to the 
fact that on one occasion the young one appeaied to have re- 
mained under water, without coming to the surface to breathe, 
fo. neatly fifteen minutes, and also pomted out that this was the 
first instance of the hippopotamus suckhng he. young m cap- 
tivity —-A communication was 1ead from Mr W H Hudson, 
of Buenos Ayres, containing notes on the habits of the Vizcacha 
(Lagostomus trichodactylus), and giving some interesting details 
of its manner of forming bunows and living m society with other 
ammals —-A, communication was iead from Mi Geoige Gulli- 
vel, F RS , contaming observations on the size of the 1ed cor- 
puscles of the blood of the Salmonidz and of some other verte- 
biates —Dr A Gunther, F RS, gave a notice of a snake from 
Robben Island, South Africa, living ın the Society’s gardens, 
which appeared to belong to a new species proposed to becalled 
Coronella phocarum —A communication was 1ead from Mr J 
Brazier, contammg a hst of the species of Cassede, found on 
the coast of New South Wales, with remarks on their habitats 
and distribution —A communication was read from Mr Andiew 
Garrett, of Tahiti, in which he gave 2 hst of the species of 
Altı ide, collected at Rarotonga, Cook’s Islands —A communi- 
cation was read from Mı W H Hudson, containing some 
further observations on the swallows of Buenos Ayies, being 
supplementary to a previous pape. on the same subject —A 
communication was read fiom Dr J E Giay, F RS, contam- 
ing notes on Fy ofethecus, Judiis, and other Lemurs (Lemurzaia) 
in the British Museum 


Linnean Society, Nov 21, Mr G Bentham, president, in 
the chan —On the Composite of Bengal, by C B Clarke The 
autho: conoborated Mr Bentham’s estimate of the very small 
proportion of Composite relatively to the whole flora of floweing 
plants in the Indian peninsula as compared with other countries 
In Bengal they show only the proportion of about onein twenty- 
two, and in Malacca the still smalle: proportion of one in 
about forty-five species The number of Indian species of Com- 
posite m De Candolle’s “ Prodromus” will probably have to he 
considerably reduced —On Diversity of Evolution under one set 
of external conditions, by Rev J T Gulhck —The autho 1¢eca- 
pitulated the facts connected with the distirbution of the Achat- 
nelline m. the Sandwich Islands, familiar to readers of this jomnal, 
and diew some general conclusions 


Chemical Society, Nov 21, Dr Frankland, F R S, presi- 
dent, in the chair —A paper on the ‘‘ Standardising of Acids,” 
by W N Hatley, was ead by thesecretary The author finds 
it convenient to piepare the solution for rapidly standaidising 
acids by dissolving a known weight of metallic sodium ın alcohol 
and diluting the solution with water, ıt 1s then ready for use 
A second communication on anthiaflavic acid, by Mi W H 
Perkin, F R S, included an account of two new derivatives, 
diacetyl-anthraflavic acid and dibenzoyl anthraiflavic acid 

Anthropological Institute, Nov 19, Su John Lubbock, 
Bait, MP, in the chair-—-Mr Heath read a paper on the 
Moabite jars and inscriptions lately purchased by the Germans 
The author entered fist into the philological and other argu- 
ments ın favour of their authenticity, which the English authori- 
ties had denied Certain points in which the Moabite stone had 
been hitherto considered to throw light upon the earliest forms 
of Hebiew were shown to be decided differently by these jars, 
so that the question was still open The following was given 
as the mscription on the first jar —‘‘Inscription on his 
jar dedicated by Jat, servant of Isaac ım Mesha, such 
as is raised in devotion to Nataracu This is a devotion to 
Dov, wife of Domiodu, the same whoin the might of 
her knowledge has been incorporated with Mesho She 1s 
united with Hachuasho in Mesha, raised to unity with Daocush 
May he be giacious” In the discussion which ensued it was 
maintained that furthe: evidence of the actual specimens or casts 
from them was necessary to the final determination of the authen- 
ticity of the jas —A paper by Capt Burton was also read on 
human 1emains from Thorsmoik, mn Iceland, describing the con- 
ditions unde: which paits of a human sheleton were found 
under a chff where much rocky matter, possibly morame, has 
fallen No date was given to the relics, Which tradition assigned 
to the tıme of “f Burnt Njah ” Dr” Carter Blake gave a par- 
ticular description of the bones and skulls found, which appeaied 
to accord with those of the Norwegians He was unable to 
detect Esquimaux, Irish, Lappish, or Russian affinities The 
horse was larger than the present Icelandic horses 

Geologists’ Association, November 1 —Mr T, Wiltshire, 
president, in the chau —‘‘On the Influence of Geological Rea- 
soning on othe: bianches of Knowledge,” by Mr Hyde Clarke 


Entomological Society, Nov 18 —Mr.H W Bates, F LS, 
in the char —Mi S Stevens exhibited an example of Vanessa 
antiupacaptuedt by Mi W C Hewitson m his garden near 
Weybnudge, so lately as the ist mst Mi H Vaughan exlnbited 
Crambius ver ellus, a moth new to Butam, captmed at Folkestone 
by Mr C A Buggs, also vaueties of Vanessa Atalanta and 
Py ames cardiu Mhi Meek exhibited Mephoptiya argyiidla, a 
species of Phycide new to Britain, from near Gravesend , also 
varieties of Lepidopterous msects Mi Meldola exhibited + 
beautiful drawing of the dumuk foum of the larva of Acherontia 
Atropos Mi Wallace forwarded exuvize of some msect, appa- 
iently of the family Zeinena, which had committed 1avages 
amongst the dried mosses and lichens collected by Dr Spruce, 
in Brazil Mr Muller read notes on the entomological papera 
existing ın the ‘“ Verhandlungen der Schweizeiischen Natuifor- 
schenden Gesellschaft,” from 1823 to 1864 


Celtic Society of London, Nov 12 —Dr Carter Blake 
read a paper on the Celtic and pre-Celtic populations of 
Western Emope After pointing out the value to be attached 
to fiaditions of pie-Celtic 1aces, the autho: commented at 
lengih on the extravagant statements of Schlotheim, Beighaus, 
and Jagel with regaid to the alleged diminution of the Celtic 
race He gave a description of the zaces maudites of France, 
especially of the Cagots, Buihins, and Chuizerots, adopting the 
conclusions of M Fuiancisque Michel, and denying the afinity of 
the pre-Celtic tribes to the Basques o1 to the Laplandeis, cail- 
ing attention to the confusion which existed between the various 
definitions of the Celtic race, the “ Celts” of history, of trad - 
tion, of philology, and of cramiology not being in accordance 
with each other The author defined the cianial characters a> 
those which were most pe:manent and best defined, such 
characters assigned to the Celt features, which had been described 
by Beddoe, Pike, and Davis, and which the author amplified at 
length In conclusion he paitially adopted the opinions of D: 
Knox on the moral and mental characters of the Celts 


` 


CAMBRIDGE 


Philosophical Society, Nov 11 —The following commun- 
cations weie made to the Society by Mr W Kingsley 1 Certan 
advantages m E B Dentson’s Gravity Escapement Clock for 1 
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cording time by electricity 2 Description of a Remontor Clock 
invented by M Groux, 3 Observations on certain districts in 
North Wales with reference to the final wasting and disappearance 
of the glaciers In the last of these papers the author called 
attention to the evidence that Wales had in the glacial epoch 
heen occupied by a great ice sheet from which only the summits 
of the mountains had projected Much of the so-called drift on 
them, he urged, was only moraine matter deposited and spread 
on slopes during the ietreat of this ice-sheet, when ıt had shrunk 
up into true glaciers occupying the valleys He described the 
distribution of this and the arrangement of seme of the moraines , 
and in conclusion called attention to a very remarkable deposit 
consisting wholly or almost whelly of diatoms, which existed in 
many of the mountain Jakes of North Wales The diatoms in 
these were identical with spenes which came from Greenland 


NORWICIL 

Norfolk and Norwich Naturalists’ Society, Oct 29 — 
A list of West Norfolk fungi was contubuted by Mr.C B 
Plowright Jt appears that Mr Plowiight has collected and 
identified no less a number than 600 species of fungi within a 
radius of fifteen miles round Lynn, these have all been 
gathered by himself, but he hopes, through the assistance of 
several gentlemen im other parts of the country, to extend the 
area included in the lst, and add laigely to the number of 
species, the total number of British fungi being about 3000 species 


PHILADELPHIA 

Academy of Natural Sciences, May 7 —Mr Thomas 
G Gentry called the attention of the Academy to what he 
regarded as a rue and remarhav'e case of hybiuidism, which 
occurred between Afacacus pemestinus, male, and Alacacus 
cynomolgus, female After exhibiting an alcoholic specimen 
of the young, and a stuffed specimen of the mother which 
was clearly identified as Afacacus cynomolgus, he detailed the 
leading characters of the two parents He stated that the 
male differed fiom the female in being more robust and of greater 
dimensions , in the almost perfect smoothness of the face, which 
is of a pale flesh colour, while in the female it is black and in- 
vested with a close giowth of short black hairs, in the absence 
of a crest upon the head of the male, which 1s a prevailing cha- 
racteristic of the species (A/ semest: tnus), and its presence ma 
the female, which 1s a promine it feature of the species to which 
she belongs , in colour , and, lastly, in the unequal development 
of the caudal appendage, which 1n the mate is about seven inches 
in length, and densely clothed with long haus, while in the 
female it 1s twice the length, and nearly naked for more than 

two thirds of ats extent 
May 14 —Mr Thomas Mee an observed that on several oc- 
casions, he had offered some “acts and suggestions tending to 
prove that what are popularly termed Pine needles are not 
piopesly leaves, but rather branchlets, which, through the real 
leaves becoming attached for nearly their whole length to 
tia ans o stem, had of necessity taken on themselves the 
office of leaves Ile now wished to offer two additional ob- 
fersa ions m favour of the aval origin of these so called 
aves In plants in general the leaves unfolded contempo- 
1 v1ieously with the branches or avis He could not call to mird 
17 1astince where the axis first extended to its full length before 
the leives ventured to push forth from the nodes The amal 
bads usually remained dormant until this final length was ap- 
ytuached When this occurred, or 1f anythirg happened to 
destroy the apex of the growing shoot, then the axial buds 
pushed into growth, and never to any great extent before” dn 
tne Pine family we had the following amal experience —The 
buds which bore the needle were avial buds, situated at the base 
of the scale—the adnated leaf as he maintained These buds 
remained nearly at rest until the axis had reached its full length, 
and in this respect coincided with the axal buds of trees in 
general A pine tree in the spring season presented the appear- 
ance of an immense chandelier, with its long axial shoots as the 
nahed buiners In this respect it 1s apparent that, regarding the 
jascicles of pine needles as branchlets, the law of folial < evelop- 
“ment comeidental with axial growth finds no exception in the 
pine family The next striking consideration was one derived 
from the nature of the inflorescence In vegetable morphology, 
the floral system of plants was made up of neither leaf nor avis 
separately, but conjointly of both In the inflorescence of the 
pme, the male cathins each took the place of a fascicle ‘The 
anal bud at the base of the leaf scale, instead of a bunch of 
ncedles, developed as a spike of flowers This spike or catkm 
ls metemorphoscd necdlcs 





If thes. needles were leaves merely, | 


we could hardly expect inflorescence to be formed from them 

It would be an exception to regula. rule But regarding the 
needles of the pine as rather axis than leaf, their development to 
flowers acords with general law, and he held that it was more 
philosophical to accept conclusions based on general law than to 
hunt fo. new laws to account for apparent exceptions to general 
rule . 
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THE COMETARY STAR-SHOWER 


OME months have now elapsed since an announce- 
ment by Mr Hund informed astronomers that a 
well-known telescopic comet, first seen in the years 1772 
and 1805, and rediscovered ın 1826 by the astronomer 
Biela, of Josephstadt, 1n Bohemia, when ıt was first recog- 
nised as periodic, would make its nearest approach to the 
earth towards the close of this year, and its apparent 
place on successive nights was duly foretold, to assist them 
in their search for its existence On the last two occa- 
sions of its expected returns, ın 1859 and 1866, no signs 
of the missing comet were detected The favourable 
circumstances under which it was expected to be ob- 
served, during its last approach to the earth in 1869, and 
the absence of any notice of its having been seen during 
the last two months of its anticipated reappearance in the 
present year, makes it hardly doubtful that, as an interest- 
ing study and examination with the most powerful modern 
telescopes, 1t has at length ceased to be any longer 
visible When at its greatest brightness in the year 
1805, 1t was seen by Olbers, with the naked eye, and 
in its subsequent returns, ıt was frequently attentively 
observed with the most powerful means and by the most 
expert astronomers During its appearance in 1846 it 
was first distinctly perceived to separate into two portions, 
gradually receding from each other until they gained a 
gieatest distance, which was estimated on that occasion at 
157,000 miles. The two portions remained visible as two 
distinct comets at their next return in 1852, with a widened 
interval between them, which had increased to 1,250,000 
miles, With nearly equal brightness, and with perfect 
cometary appearance, these two bodies travelled side by 
side, and journeyed together, doubtless, to separate still 
further from each other ın their further circulations round 
the sun Such ıs the telescopic history of Biela’s comet 
In the year 1818 a telescopic comet was discovered by 
Pons, the astronomer, at Marseilles, whose date of 
appearance, at least a year before the time of a 
punctual return, cannot have been a reappearance of 
Biela’s comet, but the position of its orbit, as far 
as it could be calculated from the imperfect data 
that were obtained, are so similar to that of Buela’s 
that its relation to that comet appears not improbably to 
be of the same kind as that which formerly connected 
together the two portions of the recently divided cometary 
pair, and the orbit and periodic time of this third comet 
probably differ but little from those of the principal comet 
from which 1t may fairly be presumed to have been 
derived. Such groupings of comets on nearly parallel 
courses appear to be distinguishable in the more remark- 
able cases, recently pointed out by Hoek, of some comets 
with hyperbolic orbits, and the revolution of more than 
one telescopic comet 1s thought to have been discovered in 
the same orbit with the periodically-returning comet of 1866, 
with which the meteor-current of the great November star- 
shower, at its recent return, was shown by Schiaparelh, 
Adams, and Oppoilze1, to be im remarkable agreement 
In a later letter to the Zzmes, m August last, Mr 
Hind pointed out the satisfactory coincidence of 
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which Prof Schiaparelli, the former coadjutor of 
Secchi, and now the able director of the Observatory 
at Milan, was the first discoverer, between the orbit of 
another comet of considerable brightness seen in 1862, 
and the course of the meteors of the well-known August 
star-shower, an unusually bright display of which was re- 
corded shortly after the appearance of that comet in the 
following year. Another example of distinct resemblance 
between the orbit of a meteor current and that of a perio- 
dic comet was early discovered by the German astrono- 
mers Drs, Weiss and Galle in the case of the meteor shower 
of April 19-20 and the comet I, 1861, to which Prof, 
Kirkwood, of the State University in Indiana, U.S, has 
lately added the interesting observation that the earliest 
records of this meteor shower, as well as of a con- 
spicuous star-shower annually visible about October 18- 

20, indicate a periodic time in their maximum returns, 

which corresponds, like that of the November meteor 
system and its attendant comets, to an ellipse whose 
major axis is very nearly the mean distance of 

the planet Uranus from the sun The time has 
thus arrived when systematic observations of meteor 
showers may be regarded as an important auxilary 

to astronomers in certain cases where the orbits 

of comets ‘are intersected by the earth’s path, by vying 

with the telescope in detecting the hidden courses of such 

comets as, by communution or disbanding of their sub- 

stance, have so lost their brightness, as at length com- 
pletely to elude their search, 

The probability that the orbit of Buela’s comet 1s 
marked by a considerable meteor stream was first shown, 
almost simultaneously, by the two eminent directors of 
the national observatories at Vienna and Copenhagen, 
Drs. Weiss and D’Anest The meteor stream to which 
the comet appears in this instance to have given nse, was 
principally observed ın Germany, France, Belgium, and 
the United States of America, in the years 1798, and 
1838, occuring on December 6 and 7 1n those years, 
and again by the astronomer of Munster, Dr. Heis, at Aix- 
la-Chapelle, on December 6, 1847 Either of the perio- 
dical returns of the comets, 1818, I., or of Biela’s comets, it 
was found by Weiss and D’Arrest, would perfectly account 
for the dates of appearance of these meteor-showers, and 
for the observed direction of their radiation from a point 
of divergence between Cassiopeia and Andromeda The 
situation of this meteor stream 1s such that the meteors 
enter the earth’s atmosphere with almost the least pos- 
sible speed, of about eleven mules per second, that 
méteors can have, while the Leonides, or meteors of 
November 14, penetrate 1t with a velocity which 1s about 
four times greater, The position of the orbit 1s also such 
that it undergoes very rapid changes by the attractions of 
the planets , so that, while encountering the earth on 
December 7 ın 1798, the meteor particles, at the last 
visible return of the comet in 1852, must have extended 
across that point in the earth’s course which ıt passed on 
November 28 in that year. A few meteors from the 
same radiant point were seen by the late Signor 
Zezoh, of Urbino, the most zealous contributor of 
shooting-star observations to Prof Schiaparelli, on 
November 30, 1867, diverging from the mdicated place 
The probability that the shower formerly witnessed on 
December 6 and 7 has thus advanced with the node of 
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the comet’s orbit to an carlie: date in November, 1s now | 
fully corroborated by the conspicuous appearance of the | 
same meteor-shower which has recently appeared Had it, | 
indeed, been possible to estimate exactly the motion of 
the comet’s nodes during the interval since their pie- 
vious return, the date on which the great meteor-shower 
observed on Wednesday last occurred, might have been 
accurately foretold The Luminous Meteo: Com- 
mittee of the British Association requested obseivers 

to co-operate for its observation on the evenings of the | 
28th to 30th of last month, and to keep an occasional | 
watch for its return from the 25th until the last day of 
November The observations received from some of 
these observers are ample proofs of their success, and 
among the copious descriptions of the shower which have | 
appeared by many expert astiononicis throughout the 

kingdom, little can be desired to increase the extent or , 
accuracy of the mformation which has been obtained 
Should it, however, be observed that a star shower like 
that, seen by Hers, and earlier observed on the 6th and 
7th of December, 1s again visible on about the 5th of 
December ın this year, its connection with the companion 
comet I , 1818, of Biela’s comet, may become a matter of 
interesting deductions from such observations, and of 
further satisfactory investigations 
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FERMENTATION AND PUTREFACTION" 


Ji; 
a the interesting inquiry into the life-history of mildews, 
a well-known one, abundant wherever organic matter, 
ın a somewhat inert state, 1s exposed to damp, Aspe: gilius 
glaucus, may be taken as well as the 4/ucor mucedo, This 
consists m the first place of a mass of mycelium fila- 
ments, which are formed of delicate cells in chains, that 
is to say, the fibres are divided into series of true cells | 
by diaphragms The cells are full of protoplasm, at 
first showing a distinct nucleus, and afterwards a num- 
ber of vacuoles contaimng water The filaments grow 
at the ends, and new partitions there grow up—at | 
first close together, and afterwards separating and becoming ! 
more distinct Some of the filaments become spiral at | 
the end and finally develop peculiar reproductive organs | 
which will be noticed presently Aspergillus frequently | 
presents for long nothing but this spicading jointed myce- 
lium, feeding upon the surface, and penetrating into the | 
l 
| 
| 
| 
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substance of organic matter, and iottng and burning it, 
producing water, carbon dioxide, sulphuretted hydiogen, 
various butyric compounds, and other products of decom- 
position, without developing any special organs of its 
own In this state it 1s perfectly unpossible to distinguish 
it fiom the mycelium of many other fung: No doubt there 
are differences—theie are marked differences from some 
mycelia, for instance those of the Mlucois where the filaments 
are undivided—-but most have divided filaments, and these 
organs are so small, so simple, and so variable, that it 15 next | 
to impossible to appreciate the distinctive characters 
Under favourable circumstances, in the hght and ur, : 
Aspergillus rises into the form of a bluish mould This 
under the microscope shows a multitude of one celled | 
upright stalks, which form a kind of fur on the surface | 


r From the Opening Address for the Session 1872-73 to the Botanical 
Society of Fdinburzh, delivered on Nov ry, by Prof Wyville Ihomson, 
I RS, President of the Society Coreluded fram p vz 


NATURE 


| Dec. 5, 1872 





which it has attacked. Each of these stalks, which 
may be called conidta-shis, 13 dilated at the upper 
end, and from this dilatation there project, bristling 
all over the knob, a number of comical protuberances 
called stesrgimata Each sterigma becomes pointed 
towards its fice end, and at length produces at the 
point a small round cell filled with protoplasm, which 
1emains attached to the sterigma by a fine pedicel, Behind 
this cell, between ıt and the end of the sterigina, another 
cell then forms, and then another, until little chains of cells 
stand out free from the ends of the sterigmata, and as 
all these are of the same age, they are symmetrical, and 
of the same length The farthest from the sterigmata 
are, of course, the oldest, and some of these soon get dry 
and ripe, so that an impalpable dust of these piopagating 
buds or conda 1s perpetually coming off, wafted by the 
slightest breath, or even by the imperceptible con, ection- 
currents from which the air is never free, from the surface 
of a mould patch The conidia are buds capable of ger- 
mination, of producing plants which go through the same 
course as their parent, but they aienot reproductive products. 
At tne ends of the spiral curls of the mycclium filaments 
at certain seasons, and under favourable circumstances, 
large bodies are produced by a form of conjugation in 
which cells are multiplied till they form a mass of con- 
siderable size of a bright yellow colour, called a wir zele. 
Some of the cells composing the utri.Je become dissolved, 
while the greater numbei aie developed into oval sacs 
or ascz, m each of which eight spores are produced 
These utricles are the true sexual reproductive organs, 
We have thus two kinds of spores—conidia, which are 
non-sexual buds, and asci-spores, the product of a form 
of sexual union Aspe; gillus often bears conidia without 
utricles, and this is always the case when the fungusis 
badly nourished It never, apparently, bears utricles 
without conidia The appearance of the two modes of 
reproduction 1s so different, that the name Asp rgullus was, 
until lately,restricted to mycelium bearing the conidia form 
of multiplication, while the utricle-bearmng filaments and 
utricles were placed in another genus, Lur ofzunt, 

When sown, say on a solution of sugar or on any other 
suitable soul, the behaviour of the two kinds of spotes 1s 
exactly the same The spores send out tubes, which 
take the character of mycelium , and whose filaments in 
either case subsequently bear conidia or utricles according 
to circumstances 

Loti ytis cinerea, a fungus specially abundant on decay- 
ing vine-leaves, produces conidia in elegant panicles, and 
a utiicle which assumes such large propoitions, and such 
a definite form, that ıt has been placed in the great genus 
Peziza, under the name of P fuckefana 

Not to multiply examples too much, I will briefly refer 
to a form, the hfe history of which 1s not yet thoroughly 
known—the mould which so often occus in sour milk, 
though it1s by no means confined to that station— Ozd2i ne 
lactis The mycelium of Oidium 19 extremely like that of 
“sper gilius glaucus, having filaments divided nto distinct 
cells by marked septa From the mycelium long smg'c 
shoots rise tn the air, and give off chains of conidia, 
each shoot representing one of the sterigmata of zsh- 
gillus with its progeny Orsd.un attacks all kinds of 
fermentable substances, and consequently its conidia are 
frequently, almost constantly, met with in fæcal matter , 
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and, like many other innocent fungi, ıt has had the credit 
of producing the Asiatic cholera, and rejoices, among 
other synonyms, in the name of Cy/indrotenium cholere 
In solutions containing sugar we often find a mul- 
titude of round or oval cells, precisely resembling the cells 
which I have already described ın other fungi, a delicate 
membrane surrounding a mass of protoplasm, with one 
or two water vacuoles , each cell is about ;3, mm in 
diameter, the cells are in twos or threes, or frequently 
run together in strings, like a breaking up chain of gem- 
mules of a.Wucor These are the well-known Sacchazo- 
mtyses cerevisi@, the yeast fungus In multiplying, which 
they do with extraordinary rapidity, these yeast cells throw 
up uregularly from the surface one or more buds, much as 
other fung: produce conidia These separate, and in 
tuin multiply in the same way, but the last stage in 
the development of this fungus 1s one which brings 
it into the regular series of ascomycetous fungi, the 
formation of regular asci or utricles, which corre- 
spond exactly with the asc: of Aspergillus These 
contain fom to eight spores, which, when placed under 
favourable circumstances, vegetate in the ordinary way 
It 13 after the sprouting of fresh yeast has taken place for 
some time in a fermenting solution, and has become 
languid, that the formation of asct begins, and we can 
produce them artificially by taking yeast out of a solution 
of sugar, and placing it upon the surface of a fresh vege- 
table, such as a slice of carrot From yeast we pass toa 
series of very neatly-allied forms, which, as we shall see 
heieafte1, perform a somewhat different function, the 
difference altering thew value prodigiously in human 
economy In soar wine and bee, in the process of 
the manufacture of vinegar, and wherever we have 
what 1s called the acetous fermentation, minute bodies 
swarm in the solution which closely resemble yeast, 
differing chiefly in the smaller size of the cells Some- 
times these appear in pairs, sometimes single, and some- 
times as little vibrating jomted rods The best known, 
and perhaps the most mischievous, are the mould fungus 
of sourwine Mycoderma vini, and the “mothe: of vine- 
gar,” Mycoderma acet These are called ALycoderma 
ecause the cells are entangled in a sort of slimy film 
From these we pass to another class of bodies 
scarcely distinguishable from them mo:phologically, but 
usually even still more minute, which are universally 
spread wherever putrefactive decomposition ts going on, 
Bacteria and Vibriones These and the lactic acid, and 
butyric acid yeast-fung: cannot, however, so far as we at 
present know, be ranged with the Ascomycetz, but must 
be placed in another group, for which the term Schyzomy- 
ceii has been proposed parallel with the Nostocs among 
Confervoids 
Having thus given a very brief sketch of the morphology 
of this singular gioup of beings, I should wish to make one 
or two general remarks In the first place, with De Bary, 
I would exhort you to remember that these beings whose 
morphology we have been discussing, although they are 
very small, are nevertheless A/ants, each going through its 
own life-history, and presenting at different periods, and in 
connection with the performance of the different functions 
of its life, definite forms like every other plant You know 
how to think about peas and beans, oats and rye-grass,and 
after sowing a crop of peas you never go and watch tt, 
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wondering whether it will come up peas or baley You 
never watch the growth of a turnip, expecting to find it 
gradually turning into a carrot, and you never set aside 
a bowl of gruel and wait till acorns come in it, and 
wondei whether, 1f they do come, they will sprout into 
cabbiges or hedgehors, and yet there are slight 
difficulties m the study of the plants which we 
have ben describing which have led men apparently 
otheiwise well instructed to wiite reams of trash, gravely 
advocating absurdities of essentially the same order 
These difficulties are in the first place that these plants 
are extremely minute, and their investigation requires great 
skill in mantpulation, and great practice Again, they are 
enormously abundant, and then multiplying germs of all 
kinds are so minute and all-pervading that ıt requires the 
utmost experimental dexterity to separate them, to sow 
them, and still more to exclude them If we attempt to 
select and sow one species, ten to one the seed is mixed 
with the seeds of a multitude of weeds, and if during the 
process we allow the most indirect and instantaneous 
communication with the open air, instantly the enemy sows 
tares among our wheat, and one of these, probably more 
vigorous than the others, in the course of an hour has cut 
short 1ts weak struggle for life Then the form of these 
plants requtres very careful study—some parts of them, such 
as the universally diffused mycelium, are undistinguishable 
in different species , an 1so aie the gemmules, conidia, and 
spores examined singly, It ıs often only when the 
entire “ fructification” 1s present that distinguishing 
characteristics exist which one can grasp Then there ıs 
another difficulty—most of these plants present some form 
of the singula: phenomenon of pleomorphy , perhaps not 
more so than other plants, but slight differences in form 
tell greatly in such simple and critical organisms They 
present different forms at different periods of growth, and 
under slightly different circumstances It 1s therefore not 
the appearance of the paiticular mould-fungus at any one 
time which we have to consider, but its life history In 
this, howevei, as in all othe: such cases, we must apply 
the ordmary iules of experience and common sense, 
A plant of rhubarb, pink and clear, drawn up and forced 
in a can, ıs very unlike the same plant grown outside, 
with great green leaves and giving off a multitude of 
multiplying buds from its root crown, and without 
some little knowledge and experience it would be 
difficult to identify eithe: of these with the plant in the 
autumn in its reproductive stage, shooting up tts stately 
axis with its myriad of white feathery flowers The diffi- 
culties in studying the small fung: are very great, but a 
few men, not perhaps very many, are capable of dealing 
with such difficulties, and by the application of the 
methods and reasoning of such men as De Bary, Pasteur, 
Lister, Burdon Sanderson, and Hartley, men tratned in 
skilful investigation and accurate thought, the wild mus- 
conceptions which have lately gathered about the whole 
subject are fast passing away 

I will now turn for a few minutes from the morpho- 
logical to the physiological part of the question, from the 
researches of M De Bary to those of M Pasteur 

These active little scavengers, the microscopic fungi, 
live upon and ın, spread then mycelium over and through, 
and flourish on the surface of decaying vegetable and 
animal matter, but itis not the decay which produces 
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the fungi, it 1s the fungi which produce the particular form 
of decay 

When a mildew 1s growing ın the ordinary way in the 
free air on the surface of a liquid containing sugar, or on 
the surface of a plant, ıt absorbs oxygen from the air, and 
combines the oxygen thus absorbed with carbon, the pro- 
duct of the decomposition of the matter on which it is 
growing, so that by this ordinary process of burning, 
carbon dioxide and water are set free, while at the same 
time putrefaction 1s kept up in the substance attacked, 
If protemn compounds be present, then ammonia, sul- 
phuretted hydrogen, and other substances are likewise set 
at liberty, making the putrefaction more offensive The 
fungus 1s, in this case, feeding upon the organic matter, 
and breathing the oxygen just ke an anımal It cannot 
decompose carbonic acid if ıt be freely supplied with this 
gas Without any other source of carbon, it does not m- 
crease. The relation of fungi to the other substances re- 
quired for their growth is still uncertain, It has been 
supposed, and experiment seems to favour the opinion, 
that fungi can assimilate the nitrogen of ammonia and 
nitric acid, and even that they can absorb and assimilate the 
nitrogen of the air. I should think this very doubtful. It 
would seem most probable that in there relation to their 
surrounding sources of nourishmert, their reactions are 
the same as those of animals and of the pale parts of the 
higher plants. 

Pasteur has shown that the same plants which, when 
growing fully exposed to the air and liberally supplied 
with oxygen, produce putrefaction, will, when partially or 
wholly excluded from the air, and deprived of a full sup- 
ply of oxygen, produce fermentaticn—that 1s to say, will 
induce and keep up a set of changes resulting ın the pro- 
duction, not of carbonic acid and water, but of alcohol, 
or of acetic, butyric, or lactic acid 

The vatzonale of this process proposed for acceptance 
by Pasteur 1s singularly beautiful, and will, 1f correct, cause 
a great change ın ou ideas of the vital relations of these 
lower living forms. He believes that ferments are living 
beings with this special property—that they can perform 
all their vital functions without being ın contact with 
free oxygen gas; that they can take the oxygen which 1s 
necessary for their respiration, and for other changes ın the 
organic matter upon which they are feeding, from organic 
compounds containing oxygen, such as sugar, that they 
can decompose and burn these, and in doing so induce 
in a large quantity of fermentable materal the con- 
version of sugar into alcohol Pasteur cites the following 
experiment — 

If we half fill a flask with a fermentable liquid such as a 
solution of sugar, and having taken all care to exclude all 
other germs, sow on its surface som spores of A/ycoderma 
vine or Penicillium glaucum, the fungus grows and flour- 
ishes on the surface, feeding on the organic matter ın the 
solution, absorbing oxygen from the air, and throwing off 
carbon dioxide. In this case no alcohol is produced If 
we now shake the flask, the film of fungus sinks through 
the liquid, and for a time-there 1s no further change , but 
after resting a little, 1f the temperature be kept up, bubbles 
of carbon dioxide begin to rise from the fungus, which 
continues to grow, although morc slowly. Fermentation 
sets in mstead of putrefaction, and alcohol 1s produced in 
sensible quantities. The one great change which has been 
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produced in the circumstances of the fungus 1s that ıt has 
now been almost wholly excluded from contact with free 
oxygen, while in 1ts former condition ıt was bathed in it. 
Upon this change, according to Pasteur, depends its now 
acting as a ferment instead of ducing putrefaction 

A ferment, then, 1s a living body which ts special in this 
respect, that ıt ıs capable of performing all the functions 
of its lfe apart from free oxygen, ıt can assimilate 
directly oxygenated matters such as sugar, and derive 
from them the iequisite amount of heat, and it further 
can produce the decomposition of a much greater weight of 
fermentable matter than the weight of the ferment ın action. 
Pasteur has found that ferments such as yeast lose their 
fermenting power— that 1s to say, the amount of organic 
matter decomposed diminishes and approaches the weight 
of the ferment employed—exactly ın proportion to the 
amount of free oxygen supplied 

Pasteur has also shown, and this 1s one of the most 
curious results of his investigations, that the same fungus 
does not cite or maintain the alcholic, the acetic acid, 
the lactic acid, or the butyric acid fermentations , but 
that these changes are produced by different species, 
nearly allied but distinguishable from one another under 
the microscope , the specific differences between them 
extending to this strange difference in their poweis of 
nutrition or respiration which induces different reactions 
in a fermentable fluid 

In the course of the foregoing remarks we have digressed 
widely from our text, the npening and rotting “ Duchesse 
d’Angouléme” pears , but, before concluding, let us for a 
moment recur to them, and see how far the facts and 
theortes which I have brought before you are applicable 
to the considerations fiom which we started—their ripening 
and their decay. This mpe peai, during its early giowth, 
was green The cells in its outer layer contained chloro- 
phyll, and contributed their quota to the shaking asunder 
of the elements of carbon dioxide and water under the 
influence of light—to the nutrition of the pear tree, Its 
inner pale cells grew, amply supplied with food from the 
elaborated sap, and with oxygen suspended ın the perco- 
lating fluids and passing through the many ducts. Thus 
at that per.od growth was going on, and neither fermen- 
tation nor putrefaction Sugar, starch, and various sub- 
stances were then Jaid down*in the ce'ls, and when the 
pear had acquired its full growth, the connection with 
the tree was cut off, but the surface of the fruit remained 
still freely exposed o the aw. A considerable quantity 
of sugar 1s now decomposed ın the interior of the fruit, 
and the result ıs the production of a trace of alcohol and 
certain ethers—the development of the flavour of the 
pear , but shortly the outside softens by the ordinary pro 
duction of water and carbon dioxide in contact with the 
oxygen of the air, the pear loses flavour agan, and 
commences to decay. M Bérard has shown that if a 
ripening fruit be placed ın an atmosphere of carbon diox 
ide no such softening occurs. The changes are much less 
rapid, the mner cells of the pear act as a ferment, ano 
while carbon dioxide 1s still given off it 1s now at the 
expense of the sugar, and a large quantity of alcohol 1 
the result M. Pasteur tried this experiment with fow 
dozen “ Monsieur” plums taken nearly ripe from the tree 
twenty-four of these were placed in an atmosphere o 
carbon dioxide, and after several days, during which time 
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they seemed quite firm and fresh, they gave to analysis 
650 grammes of absolute alcohol, and a corresponding 
quantity of sugar was destroyed ; the other twenty-four were 
left ın contact with the air, and had became soft, watery, 
and sweet. It is the active vitality of a living plant, 
which consists of materials very suitable for their con- 
sumption, which prevents its being attacked by these pro- 
moters of putrefaction and fermentation, Our pears, after 
burning their substance for a time without any new supply, 
become weak, and fall an easy prey to their persecutors. 
The moment the soil is free there 1s no want of seed. I need 
not reopen the old question and repeat that every breath 
of air is full of it It 1s said that ifyou want a thoroughly 
good pasture, the best way ıs to fallow your ground and 
leave ıt for thirty years During that time you will have 
over ıt a battle-royal for life. Every possible kind of 
seed will come to ıt from the four winds of heaven, and 
for a time it will be a wilderness of weeds, but soon the 
good old law begins to work, and the weak go to the wall, 
and the fallow bears a close sward of native British 
grasses The same takes place in our pear, only what 
takes thuty years in a field 1s compressed into thirty 
hours, and probably before a much longer time has 
elapsed, its surface 1s enveloped in a luxuriant microscopic 
jungle of Mucor stolonifer WYVILLE THOMSON 


THE FINDING OF LIVINGSTONE 


How I found Livingstone in Central Africa. By H. 
M Stanley (London Sampson Low, Son, & Co) 


R STANLEY’S bold march from Zanzibar to the 

Tanganyika, and his perfect success in meeting 
with and relieving the greatest of our modern travellers 
precisely at the right moment, will ever form one of the 
happiest and most romantic pages ın the story of African 
exploration. 

Remembering the watchword of his mission, “ Go and 
find Livingstone,” and that this, not the discovery of new 
countries, was his great object, ıt seems almost invidious 
to notice that Mr Stanley’s journey must take a minor 
place among African travels of exploration, adding little 
to our knowledge of the exact geography of the continent 
The path which he traversed 1s for the most part a 
frequented caravan route, running parallel to, and occa- 


sionally touching, the lines passed over and described by , 


Burton, Speke, and Grant Without the basis given by 
the labours of these explorers, Mr. Stanley’s work would 
have had but small value, smce he himself has not made 
a single observation of position or of elevation, and the 
compass-bearings contained in some parts of his book are 
not ın any way checked for magnetic variation Stull, 
very considerable portions of Mr Stanley’s route pass 
through lands hitherto untrodden by Europeans, some 
parts even unvisited by Arabs, and of these he 1s undoubt- 
edly the discoverer. 

Three frequented caravan routes lead from the coast 
near Bagamoyo towards Unyamyembe, and of these Mr 
Stanley chose the most northerly and direct, the others 
having been traversed by Burton, and Spekeand Grant In 
following this new line, Mr. Stanley has been able to mark 
out more clearly than the former travellers the separate 
basins of the Kingani and the Wami rivers of the coast- 
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land, and he points out the important fact that the latter 
might be navigated with ease by light-draught steameis 
for a distance of 200 miles inland from the port of Whinde 
at its mouth, 

At the base of a spur of the Rubeho mountains, the 
edge of the high plateau of Eastern Africa, the unexpected 
scene of a walled town presented itself This was Sim- 
bamwenn1, the capital of Useguhha, and the recently-built 
stronghold of an usurper, “another Theodore on a small 
scale”, “the houses in the town are eminently African , 
the fortifications are on an Arabic-Persic model, well- 
built towers of stone guard each corner, four gates are 
facing each cardinal point, and, set half-way between the 
several towers, permit ingress and egress to the imha- 
bitants ” 

Beyond the mountains which face the coastland, Mr 
Stanley’s route converged in the dry region of Ugogo to 
that of Burton and Speke, and hence to Unyanyembe he 
passed over their track Arrived at Tabora in Unyan- 
yembe (the name Kazeh, applied to this capital by Burton, 
appears to be now unknown), Mr Stanley found the whole 
country to westward overrun by the gangs of Mirambo, 
the turbulent chief of Ugoweh, a place some 60 miles 
north-west of Tabora This chief sternly refused passage 
to the Arab traders unless they would aid himin a warfare 
he was about to wage against the Sultan of the Wanyam- 
uezin Unyanyembe After taking part in an ill-directed 
and unsuccessful attempt to dislodge the obstructive 
Mirambo, Stanley determined to strike out for himselfa new 
path outside the disturbed region. In carrying out this 
resolve he Jed the way, in a semicircular track of moie 
than 200 mules, through the forest countries of Utakama, 
Ukonongo, and Ukawend., first south, then west and 
northward to where he again fell ın with the ordmary 
trade route. The whole of the geography of this detour 
is new and interesting, and it forms the chief portion of 
the discoveries which are particularly Mr Stanley’s own 

The path chosen lay round the southern tributaries of 
the Malagarazi river, the largest known tributary of the 
Tanganyika, and along the water-parting between this 
basin and that of the Rungwa river farther south, which 
Mr, Stanley affirms to be also an influent of the lake, 
flowing through the marshy plain called Rikwa (the Rukwa 
lagoon of Burton and Speke). The direction of flaw of 


| the Rungwa is a most important point, since it had been 


suggested as probable that the Tanganyika might have 
its outflow thiough this marshy country to the Lufiy: river 
on the east coast. This theory appears now to have no 
foundation. 

Passing over the arrival at Uj11, and the most fortunate 


conclusion of Mr. Stanley’s direct mission in meeting the 
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great traveller there, the next perfectly new portion of this 
journey 1s that in which Livingstone and Stanley together 
explore the head of the Tanganyika * “ We found that the 
northern end of the lake was indented with seven bioad 
bays.” The fourth bay (at the head of which was the 
delta of the Rusizi), was about three miles in depth, 
and penetrated half a mile farther inland than any other ” 
“ Soundings indicated 6 ft, and the same depth was kept 
to within a few hundred yards of the principal mouth of 
the Rusiz.” “ We ascended about half a mile, the current 
being very strong (from six to eight mules an hour), and 


* Mr Stanley prefers the spelling Tan gan-ika, 
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about ten yards wide, and very shallow. The question, | which 1s said to roll into the caves of Kabogo was heard 
‘t Was the Rusiz1 an effluent or an influent?’ was settled by us, therefore, at a distance of over one hundred miles 
for ever” | away from them” This story, ın which Mr Stanley hım- 
Much, f not the whole credit of this discovery, the self does not appear to place much confidence, has sug- 
most valuable geographical point of the journey, 1s due to gested a possible outlet of the Tanganyika to the Lualaba 
Mi Stanley, who suggested to Dr Livingstone the de- system by subterranean i1vers through the mountains 
sirability of its examination and the completeness of the | which enclose the lake on the west, but, besides the ex- 
circumnavigation of the head of the lake, along with the ‘treme improbability of such a phenomenon, ıt 1s to be 
presence there of the most experienced of African tra- remembered that Livingstone, in coming to Uji from the 
vellers, leave no possible doubt remaining, The view Cazembe’s territory, must have passed close to these 
first taken by Burton and Speke 1s amply confimed, dreaded caves, and would not have gone by them without 
and the Tanganyika has certainly no outlet at its northern exploring, or at least hearing of their existence. Itis not 
end. , recorded that Mr Stanley consulted Livingstone on this 
When approaching Ujj, Mr Stanloy heaid a sound as | subject 
of distant thunder ın the west, and on asking his guides if, A remarkable fact, which, taken ın connection with our 
it were thunde: he was told that ıt was Kabogo, “a great | knowledge of the insignificant drainage to the Tanganyika, 
mountain on the other side of Tangamika, full of deep seems tolend still further confirmation to the view first ex- 
holes into which the water rolls,” “ Many boats have been , pressed by Burton that “the Tanganyika, situated like the 
lost there, The sound of the thundering suif ! Dead Sea, may maintain its level by the balance of supply 
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View on Lake Tangamka 


and evaporation,” is Mr Stanley’s obsei vation of a clearly , book should, with so few exceptions, be devoted to peir- 
marked high-water line of the lake on the rocky slope of a ! sonal incident As m many books of tiavel, so here, a 
promontory south of Uji. “This went to show that the! ship, a wild boar, an elephant, or a house, form 
Tanganyika, during the rainy season, rises about 3ft.| the subject of the majority of the pictures, the real 
above its dry season level, and that duung the latter | scenery of the country being thiown in only as a 
Season evaporation reduces it to its normal level” On! background to these objects, drawings of which may be 
the contrary supposition of the existence somewhere of | readily obtained at home. 
a considerable outflowing iver from Tanganyika, ıt ıs! It 1s also a matter of regret that the chief map accom- 
difficult to account for such a rise and fall in a lake of panying the volume does but scant justice to the observa- 
upwards of 10,000 square miles ın extent tions 1ecorded ın its pages , a much more detailed repre- 
The occasional descriptions of landscape throughout sentation of the routes might have been given We look 
the volume are exceedingly graphic for example, the de- | in vain, foi example, for the position of Mount Kibwe, 
scriptions of the forest scenes in the newly traveised | which 1s frequently mentioned as one of the highest peaks 
region of Ukonongo (p 322) or of the park-like and pas- ; of the mountains of Usagara, and which 1s the subject of 
toral country of the coast slope (p 167) With such an perhaps the best illustration in the book, Again, “ Mu- 
appreciation of the great landscape features of the chang- | hondokua had been reached after three hours’? march 
ing belts of country through which he passed, ıt is to be | carect west from Misanza,” but upon the map these places 
regretted that the pictorial illustrations of Mr. Stanley’s | are shown relatively north-west and south-east, Imreras, 
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a chief settlement in Ukawendi, and the objective point 
of Mr Stanley’s return-route from the lake with Living- 
stone 1s not to be found The spellings of map and book 
are frequently at variance 

Two chapters of geographical and ethnological 1emarks 
may have some value to the student, but do not appear to 
add much to the exhaustive descitptions of Burton m his 
“ Lake Regions ” 

Mr Stanley gives very mmute and apparently accurate 
descriptions of the various fishes of Tanganyika, and these 
are accompanied by a page of elaborate drawings It is 
unfortunate, however, that some of the fishes to which the 
same names are applied by Burton and Stanley do not 
agree m their dimensions , thus, the Mvoro, according to 
Burton, 1s “a long bony variety, ın shape like a large 
mackerel,” whilst Stanley’s Mvuio0 1s a “thick fleshy 
fish, 18 inches long and 15+ inches round the body ” 

The excellent chapter on the organisation of the expe- 
dition, in which Mr Stanley gives to future explorers the 
benefit of his anxious study of the requirements of the 
expedition at starting, the native currency, quantities of 
cloth, beads, and wne necessary for the journey, the hire 
of native poiters, and such like, deserves the highest com- 
mendation , and the truth of his remark that “however 
stay-at-home people may regard the merits of his book, 
the greatest praise and the greatest thanks will be be- 
stowed upon ıt by travelleis who may succeed me in East 
Africa” 1s already on the point of being verified 





OUR BOOK SHELF 


Nachtrage gu der Scha tft uber Iuschriften und Zeichen in 
lebenden Baumen, sowie uber Maserbildung Von 
Prof H K Goppert (Breslau E Mougenstern ) 


PROF GOPPERT published in 1869 in the Yahrbuch des 
Schiesischen Forstveremms some observations on the singu- 
lar inscriptions and othe: marks found within the stems 
of living tiees, to which the present pamphlet ts an ap- 
pendix The ouginal tiact was illustrated by four litho- 
graphic plates, and in this publication we find two 
more, illustiating the mode in which injuries to the wood 
become entirely covered over and concealed by the sub- 
sequent formation of cambium and growth of bark The 
visitor to the British Museum will observe some very 
curious instances of this phenomenon in the botanical de- 
partment, which possess the additional interest that the 
exact period ıs known when the inscriptions were made, 
and consequently the age of the subsequent overgrowth 
can be determined 


Des Préparations MicroscopiquesTivies dv Regne Végétal, 
et des différents procédés a employer pour en assurer 
la conservation Par Johannes Gronland, Maxime 
Cornu, et Gabriel Rivet (Pans F Savy. London 
Williams and Norgate ) 


OF the 75 pages of which this book consists, only the 
last 25 properly relate to the subject which 1s indicated by 
the title , all the rest are occupied by descriptions, of a 
very detailed and apparently accurate kind, of apparatus 
and various accessories to microscopic work, such as all 
but the most inexperienced are necessarily perfectly 
familiar with A classification and account of the various 
kinds of turntables fills 8 pages at the beginning, dta- 
monds and scalpels are afterwards treated of, with the 
method of sharpen.ng the latter A simple plan of 
mounting needles for dissection, which consists in 1n- 
serting their blunt ends into the pith cavity of pieces of 
fresh twigs cut of the properlengths,andthenallowed todry, 
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and consequently shrink tightly upon them, will, no doubt, 
be found useful The handles, however, for crochet-needles 
which are sold at beilin-wool shops achieve the same end by 
a simple mechanical contrivance The triangular needles, 
by the way, mentioned by the authors, are known in England 
as gloves’ needles, and are kept by some tnstrument- 
makers Muicrotomes are discussed very minutely they 
are, no doubt, very useful; but excellent sections are 
habitually made by those who use no contrivance of any 
kind Imbedding in stearine ıs recommended ın the 
case of Rivets most ingemious section cutter, but when 
this is done it will be found that, with a little practice, the 
instrument can be quite dispensed with It will hardly 
be worth while, therefore, for any one who wishes seriously 
to work at vegetable histology to expend 28 fr uponit. A 
good hint is to coat the object to be cut with a thick solu- 
tion of gum-arabic, which 1s to be allowed to quite dry 
before putting ıt into the melted stearrne By this expe- 
dient, when the section ts thrown into water as soon as 
cut, the stearine 1s said to detach itself, and gives no 
further trouble The manufacture of a slide and covering 
glass (pronounced sade and covexr) requires an explana- 
tion of 16 pages, It 1s, perhaps, a doubtful compliment 
to find only the mechanical side of English microscopy 
getting anyrecognition It may possibly be all we deserve , 
still, no serious worker in England would waste his time 
in carrying out the diuections given here for cutting, trim- 
ming, and polishing the edges of glass slips, which can beso 
easily purchased ready-made Dunections for making pre- 
servative solutions form the last chapter, and these are 
probably of some value A medium prepared by adding 
4to 5 parts (by weight) of glacial acetic acid to 100 parts 
of distilled water, with which 2 parts of chloroform have 
been agitated for some time, 1s stated to preserve the 
endochiome of minute algz without contraction, and to 
have the enormous merit, when vegetable tissues are 
worked with, of absorbing bubbles of air Anothe1 liquid, 
composed of 75 paits of wate: saturated with camphor, an 
equal quantity of distilled water, and 1 part of glacial acetic 
acid, is recommended in the waimest terms for the pre- 
servation of fiesh water alge A great deal still remains 
to be done in the methods of vegetable histology Noone 
in England has probably as yet tried pe:osmic acid for 
plant tissues , and staining, which has proved so important 
an aid to animal histologists, never enters mto the minds of 
the authois, even to the extent of mentioning the familiar 
carmine , much less the solution employed by Hanstein 
for coloming the cell-wall, consisting of equal parts of 
rosauiline (magenta) and aniline-violet (mauve) dissolved 
in alcohol * Schulz’s process for demonstrating the “ in- 
tercellular substance” characteristically concludes what 
the authors have to say On the whole, any person wish- 
ing to practise the preparation of vegetable microscopic 
objects merely as a matter of business on a large scale, 
will find it useful to possess this book 
W TT D. 





LETTERS TO THE EDITOR 


[ The Editor does not hold himself responsible for opinions expi essed 
by his correspondents, No notice 1s taken of anonymous 
communications ] 


Ipecacuanha Cultivation at Kew 


I HAVE just received No 158 of NATURE, containing Prof 
Owen’s letter ‘On the National Heiharium” In that letter 
Piof Owen quotes several sentences relating to ipecacuanha cul- 
tivation in India from my last report for the official year ending 
March 31, 1872, on the Calcutta Botanical Garden, with the 
object of substantiating an insinuation of bad cultivation at Kew 
He does not, however, quote the whole of what I wrote about~ 
ipecacuanha in the repoitieferred to, and the resultis, that a 

* Bot, Zeitung, 1868, p 708 ~ 
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casual reader of his letter would form the impression that, but for 
Edinburgh, zpecacuanha would not have been mtioduced into 
India, and that, consequently, the Kew establishment cannot be 
relied upon for the dissemination of useful plants among the 
Bnitish possessions abroad, which 1s, I imagine, one of ‘‘the 
works and applications for which a nation provides and supports 
its collections of hving plants ” 

My report having been quoted with such an ovyect, I wish to 
state that the success of 1pecacuanha cultivation in India had 
been practically settled before any of the plants propagated at 
Edinburgh had arrived in that country, In the year 1866, and 
long before Government had begun to show any official interest 
in the matter, Dr. Hooker sent an ipecacuanha plant to the Cal- 
cutta Botanical Garden, the offspring of which, in Sikkim, 
amounted, in the month of September, 1871, to neatly 400— 
quite a sufficient number to assure a successful start to propaga- 
tion on a large scale The subsequent arrival in India of con- 
siderable supplies from Edinburgh has, indeed, made assurance 
doubly sure , but the fact remains that to Dr Hooker ıs India 
indebted for the first beginning of this important cultivation 

If the establishment at Kew stood ın any need of a testimonial 
as to the valuable assistance rendered by it in the 2ntroduction 
into India of plants of economic or horticultural interest, it would 
not be difficult to furmsh a list sufficient to fill a good many 
columns of NATURE of the names of plants and seeds sent—many 
of them quite unsolicited—from Kew to Calcutta within the last 
ten years, to go no farther back 

GEORGE KING, 


Superintendent Calcutta Botanical Garden 
Nice, Nov, 26 





The Great Meteoric Shower 


AS you will most probably have received from many other 
correspondents a general description of the magnificent spectacle 
on last Wednesday evening, I will confine my remarks princi- 
pally to those observations which bear directly on the most 1m- 
portant point at issue, viz, whether this meteor stream cin be 
identified with the well-known comet of Biela Having searched, 
durmg the autumn, on every available occasion for a glimpse at 
the approaching comet, and the almost unvarying cloudiness of 
the early mornmg sky having rendered even the negative value 
of the observations well-mgh useless, I read with delight tae 
prediction of Dr. Weiss, and felt the greatest interest im its 
fulfilment 

Immediately I had noticed that a meteoric shower was in pro- 
gress on the evening of the 27th, I directed the two assistants of 
the observatory, who have had considerable experience im tracing 
the paths of meteors durmg the last few years, to devote their 
whole attention to the accurate determination of the radiant 
point In the meantime, with the assistance of three of the 
students of the philosophy class and of the meteorological assis- 
tants of the observatory, I noted the rate per minute, the velocity, 
direction, magnitude, &c , of the falling bodies 

The Radiant was found to be on the line joming y and sr An- 
dromedæ, and twice as far from 51 as from y This gives as 
the RA, 26° 37, and N. Decl 43° 48’, agreeing very well 
with the prediction 

The Epoch ıs somewhat in advance of that predicted , but 
this cannot be wondered at, as the comet has not been seen since 
1852, and, in three complete revolutions round its orbit, 1t could 
scarcely have been expected not to have been subjected to con- 
siderable unknown perturbation, eitner from planets whose 
masses are imperfectly known, or perhaps from some neighbour- 
iag meteor-stream 

The tıme of the maximum was about 8h tom pv, but the 
numbers did not much dimmish before 9 PM, GMT Be- 
tween 8h 47m 30s andgh om, the computer ofthe observatory 
counted 512, which gives 40 per minute for one observer, and there- 
fore at least 100 per mmute invisible From 9 to 10 o'clock, at 
which time the sky became clouded, and remained so till morn- 
ing, the mean rate was about 53 per minute, and almost constant 
from minute to minute, though varying much during each 
minute At certain moments they were exceedingly numerous 
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Thus, at 9h. 19m nme appeared at the same instant at a point 
near 8 Andromede 

A. very peculrar feature of the display was the parallel motion. 
of many stars that became visible at the same tıme Thus, at 
gh 16m five burst out close by y Andromede, and travelled 
eastward together , at 9 25 four went together from y Andiome- 
dæ to the Pleiades 

More than nime-tenths of the meteors were very faint, and the 
large: ones seldom attained to any very considerable magnitude 
Most had tails, the almost invariable colour being a white star 
with a greenish-blue trail The tails of those fallmg S E were 
observed to bend somewhat towards the E, and to be straight 
only dung the first half of therr path The iatio of the num- 
bers falling S E , to those falling N W , wasas 3 to 2, but this 
excess may m part be accounted for by the posttion of the 
Radiint More of the larger meteors went S than N, and 
more W than E The track of the larger bodies rarely, if ever, 
exceeded 50°, and the.r velocity was very noticeably less than 
that of the 13thand 14th November shower, as might be ex- 
pected, if their absolute velocities are comparable, the Radiant 
for November 27 being so far removed from the apex of the 
earth's way S J PERRY 

Stonyhurst Observatory, Dec I 


ALTHOUGH 1t 1s provable that you will reeeive full accounts of 
the meteoric slower of Wednesday, November 27, yet the fol- 
lowing notes, imperfect though they be, may have some interest 
I was prevented by indisposition from observing ıt myself, but 
the numbers were noted by Captain Brinkley, grandson of the 
great astronomer, and nis sons — 

‘Mr Charles B, at 3 PM, observed a bright meteor, 
Capt B, at 4 35, another, at 5 20 the young men came in to 
announce an extraordinary display , and Capt B noted 34 in 
Im 30s , Capt B , looking north at 5 40, marked 95 n §m , 
Mr John B, lookmg south at same time, marked 147 1n 5m , 
the radiant point was a little S E ofthe zenith, Mr J B, at 9, 
marked 26 ın ım , Capt B ,at 12, marked only 7ın 5m Many 
were large, and left trains ” 

It was remarked that the might was unusually light, while 
clear A very thick fog appeared before the dawn of Thursday 

Castleknock, Dublin, Nov 29 TRR 


A. FINE display of shooting stars was observed here on Wed- 
nesday, 27th inst I first noticed them at 7 20 P M , Greenwich 
time, and watched them till about 8, when the sky became 
obscured They were occasionally seen agam till o 30 When 
first observed they appeared to radiate from the zenith, and to be 
more numerous towards the noith-west and south-west , many 
passed over the constellation Cygnus W. SCOTT 

St David’s College, Lampeter, Nov 30 
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DURING the recent star-shower, my attention_was given espes 
cially to observations connected with the flight ot individual 
meteors As on many previous occasions 1n the presence of rare 
natural phenomena, I was keenly mortified with the deficiency 
of my own scientific training, but I send a few gleanings, if 
perchance a useful gram can be found amongst them The 
brightness obviously increased with the distance traversed, but 
In many cases no increase of brightness was perceptible for the 
first third of the course The extinction was not mstantaneous 
but only very rapid, the distance traversed towards extinction 
being perceptible though very small, perhaps because the 
velocity seemed to diminish as the brightness increased The 
train in many instances was forked, bemg brightest on its edges, 
the lummosity of which lasted for some time after the inter. 
mediate space was dark. This seems incompatible with the 
hypothesis that the train is a mere optical result, or that the 
brightness of the train arises, as in lightning, from incandescent 
particles of the atmosphere In one or two instances the bright- 
ness of the train was granular, resembling the light of a partially 
resolved nebula, or of the Galaxy Ina few instances the paths 
of the meteors appeared to show remarkable deflections One, 
notably, at 6h 25m, close to Vega, resembled an “S” drawn 
out nearly straight 

The course of a body passing with great velocity though an 
elastic medium tends to follow the direction of least resistance, 
Tt is only in poetry that 

“The hghtmng falls with never a jag ” 
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And though, as compared with that of electricity, planetary 
velocity 1s small, say twenty miles per second, yet this error in a 
very attenuated atmosphere would produce an intolerable 
amount of resistance right ahead 

Looking for deflections ansıng from this cause I saw, or 
fancied I saw, some very remarkable ones, such as no rules of 
foieshortening or perspective would account for 

Ramh, Dec 2 Henry F. HIGGINS 





I HOPE last mght, Nov 27, was generally clear It was so 
here, and we were treated to the most splendid meteoric shower 
that I have eve: seen I went out quite by chance mto my 
garden at 7 P M , and sawitan its full glory I counted in a 
very few minutes 500 meteors, and then lost count, there being 
far too many to count all On several occasions I saw as many 
as twelve in the sky at once their radiating point seemed to be 
about & Cassiopeie, and from that pomt they floated in every 
directtion—north, south, east and west Atthat time, Cassiopeia 
being immediately above one’s head, the effect was magnificent 

Malpas, Nuv 28 EDMUND V PIGOTT 
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On the 27th inst a very fine display of meteors was observed 
here, which continued from about 5 p M to a late hour, 

During 20 minutes of casual observation I counted 70 meteors 
—viz,fiom 745 to 85PM One or two very fine ones were 
observed, one of which, having a northerly direction, left a 
luminous tail lasting for about 15 seconds The radiating point 
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was situated about 10° to S and E ofthe zemth The appaient 
yelocities varied considerably, no doubt due to the angle at which 
each meteor was seen The appearance of the tails also varied, 
some giving a quiet steady hght, others wavy or sparkling , 
_reddisi-sparks appear to have been observed At 9 35 I counted 

1X mm 2 minutes 

I have constructed the annexed diagram from my rough ob- 
servations WJM 

Glasgow, Nov 29 





A VERY fine shower of shooting stars was observable at 
Boltsburn, Rookhope, m Dmham, on Wednesday night (27th 
inst.) I first noticed them about half-past seven, when they 
were very numerous, their dnections were chiefly downward, 
towards nearly all points of the honzon The radiant pomt 
seemed to be situated near the Gieat Bear, but of this I could 
not make myself perfectly satisfied They varied much in mag- 
nitude and lengthof track Some of the larger ones left a streak 
of reddish light on their track, which lasted a second or two 
About eight o’clock I counted, in fifteen minutes, 600, which 
came within my field of vis.on from a doorway having a southerly 
exposure The regularity of occurrence was such as to approxi- 
mate closely to 200 dung each five mmutes | How long the 
phenomenon continued in the latter part of the night I had not the 
opportunity of ascertaining JOHN CURRY 

Rookhope, Durham, Nov 29 





THE following are the observations which I was able to make 


on the great shower of meteors on Wednesday last — 
The first which I saw was at 5 25 PM. 


Between 5 35 and 





5 50, 150 were counted by one observer in the sky towards N E 
At 6 26, in fou minutes, five observers counted 310 At 6 40, 
in two minutes, five observers counted 316 At 8 37, with a 
hazy cloud to N , six obseivers, ın five minutes, counted 553 
At 845, ın fifteen mmutes, one observer counted 528 while 
facing S E 

A. very few, among so many, left visible streaks of hght after 
the meteor itself had disappeared, fifteen seconds being the 
longest time any of them remained visible They appeared to 
radiate from a point a httle to the south of » Gassiopeia, many m 
the vicmmity of that star having courses of less than a degree m 
angular measurement 

Towards 10 P M clouds covered the greater part of the sky, 
so that only unusually brilliant meteors could be seen , they were, 
however, again visible, but ım decreased numbers, at II 30 

Birkenhead, Nov, 29 GH H 
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A VERY well sustained shower of meteors was observed here 
and at many other stations ın the early part of Wednesday 
evening last, Nov 27 Unfortunately, however, the weather 
was very unfavourable for observation at this city, and but very 
few of the meteors constituting the ‘‘showe ” came unde: my 
notice The first shooting sta was noticed at 5h 50m It was a 
very brilliant one, and must have equalled Venus when at her 
manunune This meteor passed down the northern sky near 
Dubhe, in Ursa Mayor, and left sparks in its flight Very soon 
afterwards—at about 5h 55m —four other bright meteors, 
succeeding each other very rapidly, were visible The most 
remarkable fact ın connection with them was the great co 
incidence in their apparent couises among the stars They all 
appeared to diverge fiom a point westward a few degrees from 
Polaris, and passing downwards became extinct in Uisa Major 
At 6h 5m I commenced a careful watch of the sky im conjunc- 
tion with a friend, and during the mterval from that time until 
6h 30m seventy-four additional meteors came under our obser- 
vaton At 6h 30m the sky was much overcast, and though 
all the stais were invisible, yet fora short time subsequently I 
saw several flashes of light m some portion of the heavens, 
which must have been o1iginated by the burstmg of meteors of 
considerable magnitude During the time that I was enabled to 
witness the appearance of meteors, the sky was very much 
obscured by clouds and mist which iendeied nearly all the stais 
imperceptible I could, howevei, famtly see Polais, Vega, 
a and 8 Persei, § and a Cassiopere, and y Andromedz, and was 
enabled from the paths of the various meteors seen, to find the 
exact situation of the radiant point This was situated al a 
place between Perseus and Andiomeda and about 5° north of the 
brillant sta: Almaach (y) m the latte: constellation Thisis at 
Right Ascension th s6m Declination 46° North Isaw several 
meteors in close proximity to this pomt They had veiy 
short paths I also noticed two meteors which weie apparently 
qute stationary, and after brightening disappeaied The largest 
that were seen passed between Ursa Minor and Uisa Major, and 
several were also noticed in the neighbourhood of a Lyræ (Vega) 
No shooting stars were seen 1n the western sky, as ıt was overcast, 
I did not notice any trail of hight afte: the disappearance of any 
of the brightest meteors, nor did I hear any norse as of an 
explosion, subsequently to the extinction of any one of them 
I principally directed my attention to the accurate determination 
of the radiant point, and to the numbers of meteors visible 

It may be considered remaikable that such a comparatively 
small numbe: of shooting stars should have come under observa- 
tion at this city The facts are, that, owing to the extremely 
cloudy state of the atmospheie, only an exceedingly small pro~ 
portion of the meteors which actually existed were seen During 
the whole time of observation—z¢, from 5h 50m to6h 30m, 
a period of 4om —ıt was very cloudy and musty, and but few of 
the brighter stars were visible, and these weie hardly discermible 
Unde. these circumstances, then, ıt ıs evident that only the 
brighte: class of meteois could have been perceptible, while the 
smaller ones, which constituted the great majority of those seen 
at other stations, must have been utte:ly mvisible From these 
facts, I believe that no meteor less in apparent biightness than a 
second-magnitude star was seen here Under more favomable 
atmospheric conditions, no doubt, the meteor slower would have 
been a grand spectacle from this place, and have equalled in 
intensity the display as descitbed by other observers at different 
stations 

It does not seem improbable that the recent exlubition of 
Novembei meteonites was originated by the earth passing thiough 
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the node of the penodical comet of Biela It has been discovered 
quite recently that an analogy exists between the obits of comets 
and meteoric showers , but ın reference to this inteiesting part 
of the subject I would, however, without occupying futher space, 
direct attention to a paper by Prof AlexanderS Herschel, which 
appears in the monthly notices, RK A S, vol xxxu No 9 
Several correspondents describe an awora borealis visible on 
the 27th , and it may be appropriate to note here that a very 
brilliant display was witnessed at Bristol on the 24th, at about 
3AM It was very intense at that time On the previous and 
subsequent nights lightning was very frequent, and meteors more 
numerous than usual, Wira F DENNING 
Bristol, Nov. 30 
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THERE was a magnificent meteor-shower here on the evening 
of Wednesday last, the 27th My attention was first called to 
it about half-past five o’clock, and I watched ıt at intervals until 
about seven, when the sky became overcast with clouds It 
really was a shower, and no mistake, the sky at times quite 
sparkling with meteors. Then point of origin appeared to be in 
the neighbourhood of Cassiopea, and their general direction 
towards the west and north, though sever1l radiated to the east 
and south Some, after becoming invisible as 1f passing behind 
some intervening cause, suddenly emerged ın all their bright- 
ness and then suddenly vanished The streak left behind was 
ın some instances a continuous, smooth line, in others the ap- 
pearance was that of a row of sparks strung together. ‘Lhe 
finest meteor, and the one of longest duration, that I noticed 
became visible near Cygni, and continued its course to a point a 
little to the south of Vega It 1esembled a small rocket On 
the following evening the sky was too overcast to make observa- 
tions THOMAS FAWCETT 

Blencowe School, Cumberland, Nov 30 





THE splendid meteor-shower of November 27 was well seen 
at St Andrews My attention was not called to ıt until after 
the meteors had begun to decline in frequency, but they were 
still at about 8h 30m. G M T , so numerous as to give consider- 
able confidence in assigning their radiant pomt, about which 
they were seen shooting out m all directions Isaw at least two, 
whose paths were foreshortened almost to a luminous point 
These appeared very close to the radiant near two stars m the 
right foot of Andromeda, which in the maps of the Society for 
the Diffusion of Useful Knowledge are numbered 51 ana 54, 
orinabout R A 25°, N Decl 48° The sky became overcast, 
but abort 11h 30m, meteors were still falling in directions 
which confirmed my previous estimate of the position of their 
radiant The sky was again clear at Ih. 30m A M., but I saw 
no more meteors 

I have since seen, in a table by Schiaparelli, from observa- 
tions by Zerzioli, 1867 69, and under the date November 30 a 
radiant pointinR A 17°, Decl 48°, which agrees closely with 
that which I have ventwed to assign to the remarkable shower 
of November 27 4 W SWAN 

St Andrews, Noy. 30 





Metamorphosis of Insects 


Tut description of the development of the Lepidopteious 
wings, and the illustrations which were included in my lecture 
on Insect Metamorphosis, were taken from Landois’ admirable 
essay in Siebold and A Kolikers Zer'sch ijt (1871) 

Noy 25 P MARTIN DUNCAN 
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PRIZES OF THE FRENCH ACADEMY OF 
SCIENCES 


AT its annual public meeting on Nov 25 last the French 
Academy of Sciences awarded its prizes for the years 1870 
and 1871 M Faye gave a brief introductory address, ın which 
he touchingly alluded to the misfortunes to science arising from 
the late war, to the various preparations for the forthcoming 
transit of Venus, the metric commission, and other matters of scien- 
tific interest It ison account of the war that at thus annual 
meeting the Academy had to award prizes for two years, namely, 
for 1870 and 1871 The hist of prizes was as follows — 
Competition of 1870,—1. The Gand Prize in the mathe- 


matical sciences this year was offered for a paper on the modifi- 
cation which light undergoes ın its mode of transmission and in 
its properties, ın consequence of the movement of the luminous 
source and the movement of the observer This prize was not 
awarded, but a bonus of 2,500 fiancs was given to M E 
Mascart 

2 The Poncelet Prize was awarded to M C Jordan foi his 
treatise on Algebraic Substitutions and Equations 

3 The Dalmont Prize was gained by M Maurice Levy for 
his four memoirs on (1) Running Water, (2) The Pressme of 
Earths, (3) The Intertor Movements of ductile Solids, (4) Curvi- 
linear Co-oi dinates 

4 The Lalande Prize in Astronomy to Mr Huggins, for his 
Discoveries on the Physical Constitution of Stars, Nebulæ, 
Planets, and Comets The Commissioners for this prize speak 
in the highest terms of Mr Iluggins’ discoveries, declaring that 
they mark a brilliant epoch in this new branch of science 

5 The Montyon Prize in statistics, to M A Potiquet for his 
work entitled, ‘‘L’Institut de France, &c ,” and honourable men- 
tion was made of M A ‘Thévenot for the agricultural part of 
his work entitled ‘‘General Statstics of the Canton of 
Ramerupt,” and to M A Castan for his memoir on the Influ- 
ence of Temperature upon Mortality in the City of Mont- 

ellter 

6 The Jecker Prize —MM, Clermont, Gal, and Gimaux, 
each obtained, by way of bonus, the sum of 1,700 fiancs fou 
their works on Organic Chemistry. 

7 The Barbier Prize was awarded to M. Personne for his 
Researches upon Chloral 

8 The Desmazitres Prize to M de Notaris for his work 
entitled ‘‘ Epilogo della Bnologia Itahana” , while honourable 
mention was made of M C Roumeguére for his work entitled 
** Cryptogamy Illustrated , or, History of the Natural Families 
of the Acotyledonous Plants of Europe ” 

9 The Thoré Prize to M. J C Schiodte, for lis work upon 
the Metamorphoses of the Coleoptera, 

10 The Bordm Prize, for the Comparative Anatomy of Anne- 
lids, to M. Léon Vaillant for his works on that subject 

11 The Savigny Prize was divided between M Issel for 
his work entitled ,‘‘ The Malacology of the Red Sea” (Italian), 
and Mr MacAndrew for his researches into the Malacologic 
Fauna of the Red Sea 

12 The Beant Prize. The reward of 5,000 francs, the whole 
of the annual interest of the legacy, was divided between M 
Grımaud (of Caux), for his Researches concerning the Trans- 
muss'bility of Cholera, and M Thalorzan, for his work entitled 
‘í New Origin of Asiatic Cholera ” Honourable mention was 
made of M Bourgogne, jun, for his work entitled ‘‘ Cholera 
Epidemic in the Communes of Condé, Vieux-Conié, Fresnes, 
and Escaupont, during the year 1866 ” 

13 The Chaussier Prize,“to M Tardieu, for his works on 
Legal Medicine 

14 The Montyon Prizein Medicine and Surgery Two prizes 
of 2,5co francs were awarded—(1) To MM. Lancereaux and 
Lackerbauer for their treatise on Pathological Anatomy , (2) To 
Di, Chassagny, for his work entitled Method of Continued 
Tractions The forceps considered as an agent of prehension 
and traction.” Bonuses of 1,200, fiancs weie given—(1) To 
MM Colze and Felitz, for their researches into Infectious 
Maladies, &c , (2) To M Jousset, for his experiments upon the 
Poison of the Scorpion , (3) To M Decaisne for his memoirs 
upon the Temperature of Sich Children, and on the mfluence of 
Alimentation upon the composition of Female Milk, (4) To 
M Despies, for his work on Ulceration and the Ulcers of the 
Neck of the Uterus The works of M V Tumouze upon 
the Spectra of Absorption of the Blood of M Bergeret, on the 
Changes of the Urine, and of Bile in various Diseases, were 
honourably mentioned, 

15 The Godard Prize was awarded to M C Mauniac for his 
work entitled “ Essay on the Reflex Symptomatic Neuralzias of 
Blenorrhagic Parastatitis ” 

16 The Montyon Prize, in Experimental Physiology, to M. 
J. Raulin, for his Chemical Studies on Vegetation 

17 The Montyon Prize, fo. a paper on Unhealthy Occupa- 
tions, was awarded to M Guibal for lis System of Ventilation 
applied to the Airing of Mines 

18 The Gegner Prize to M Duclaux 

19 The Tremont Prize to M. Leroux, who will hold it for 
three years 

20 The Laplace Prize was obtained by M, II B. X Bouts 
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1ro1, who held the first place in the Polytechnic School in 1871, rays, the object of which was to prove that these 
and who has entered the School of Mines rays of the solar spectium have a strong magnetic 
1871. influence This paper led to much discussion, which 

1, The Poncelet Prize, in Mechanics, to M. J Boussinesq | was not set at rest till the researches of Riess and Moser 

2 The Lalande Prize in Astronomy to M. Borelly for the | Showed that the action upon the magnetic needle was not 
Discovery of the Planet Lomia caused by the violet rays. 

3 The Montyon Pnze in Staustics to M. E Cadet, for his Mrs somerville’s fist work of any extent was her 
work on ‘* Marriage in France K Hfonomable mention was | “ Mechanism of the Heavens’ (1831), written at first at 
given to Dr, Ely for his work on “The Army and the Popula- | the request of Lord Biougham, as one of the series of 
tion publications by the Society for the Diffusion of Useful 
Knowledge. As, however, the work was on too large a 
scale, and, according to Sir John Herschel, to waon 
the MS was submitted, as ıt was written for posterity, and 
not for the class whom the society designed to instruct, it 
was published as an independent work, eliciting from all 
quarters the highest encomiums, especially as being the 
work of a woman. It was founded to some extent on La 
Place’s treatise, though the authoress exercised her own 
1udgment in the acceptance or rejection of his theories 

Her next work “On the Connection of the Physical 
Sciences,” was published in 1834, and was referred to by 
Humboldt as “the generally so exact and admurabie 
treatise ” 

In 1848 appeared the work by which, perhaps, she 
is most generally known, her “ Physical Geography,” 
which, along with some of her other works, has passed 
through many editions, been reprinted frequently 11 
America, and translated into several forega languages 
Notwithstanding the numerous works on the sane sub- 
ject that have since appeared, Mis Somerville’s book still 
holds place as a first authority, even with the initrated 

In 1869 appeared her last work, “On Molecular and 
Microscopic Science,” which, to quote a writer in the 
Edinburgh Review, “ contams a complete conspectus of 

10 The Godard Przeto Mr J Jolly for bis work on Cancer | a a the most ae eure sea ea Sphinn 
of the Prostate , honourable mention being made of M Puech | d Be ee A i: a 10y ae ` 

rı The Montyon Puze m Experimental Physiology was | Hscoveries of our day in the field of physics and chemis- 
divided between M Chantiin for his Observations o1 the try, but more especially the revelations of the microscope 
Natural Unstory of Crabs, and M A Gi for hs Memoir on , mM the vegetable and animal worlds” The fact that Mrs 
the P th of Ligneous Plants Honourable mention was given to Somerville was close on her goth year when she published 
M Mehry for hts Essay on Beet-Roo. Sugar, and a bons to ; this work, in which 1s contained a sésumdé of the most mn- 
MM Cheron and G:onjon for their Researches on the Fuactional | teresting results of recent scientific investigations, may 
Properues of the Nerves and Muscles during the intra-utcrine | give one some idea of the undying virour and clearness 
le, p of her mind, as well as of herintense love of science 

12 ‘The Mortyon Prize for Works, &c , bearing on unhealthy So long ago as 1835 Government iecoznised Mrs. 
occupations Of this, 2,500 francs were awarded to M Golden- | oomeryille’s gi eat meris, by bestowing upon her a literary 
beg for he mc thos adopted by hum for seeung the healtuess | pension of 3907 , and in the same year she was made a2 
Mdlle C Gucn andto M Adam for ther Automatic Seving honorary member of the Royal Astronomical Society, the 
Machine, andas.milar sum to M Louvel for his process o1 ' Oly other lady on whom this honour was conferied having 
PIESA VINE grains 27 Tac we been Miss Caroline Herschel. The Geograph cal Society 

13 The ‘Tremont Prze was awarded in 1869 to M Le Roa, ; awarded Mis Somerville the Pation or Victora Medal in 
who holas 1t for thiee yems 1869, and about thirty years earlier the Fellows of the 

I4 The Laplace Piize was awarded toM L A E Sauvage, | Royal Socicty subscribed for her bust, which was executed 
dux m 1870 of the Polytechnic School, and who has entered | by Chantrey, and now adorns the Society’s library She 
the Schoul of Mines certainly deserved allthe honours she obtained, for during 

her long hfe she has done very much to rarse the standard 
of scientific text-books, and to spread among general 
readers the accurate 1esults of scientific research 

Dr. William Somerville was kis wife’s second husband, 
her first husband having been Captain Greig, a naval 
officer, fond of mathematics, and who took pleasure in 
giving his wife struction in his favourite suvject, thus 
probably giving her mind a bent towards science waich 
has led to important results. 





4 The Jecker Prize m Chemistry to M Schutzembeiger for | 
his works on Organic Chemistry 

5 ‘lhe Barbier Prive in Botany to M Duquesnel, for his | 
mem ir on ‘* Crystallised Acomtine ” i 

6 The Boidin Prize fora paper on “The part played by | 
Stomata in the Functions of Leaves,” was not awarded, and 1s 
withdrawn from competition, but a bonus was given toM A 
Barthelemy 

7 Tne Desmazttres Prize wis not awarded either, but a bonus , 
of 509 fia1cs was given to M Husnot fo. various works on the | 
Cry ptogamic Flora of Martinique | 

8 The Breant Prze —A sum of 5,000 francs, the whole 
annual inte est of the legacy, was awarded to M Chauveau for | 
his experiments upon V.rulent Virus and Maladies 

9 ‘the Montyon Piizes in Medicine and Surgery —Two , 
prizes of 2,500 francs were awarded ~(1) To M Giehant for | 
hi Physiological and Medical Researches on the Respiration of | 
Man, (2) To M Blondlot, for a series of memons concerning | 
the disputed questions of Medicine, Chemistry, and Physiology 
Three sums of 1,500 frants cach were awaided—(1) To M 
Berenger-F ciaud fur his work entitled ‘Treatise on the Direct 
Union of Osseous Fragments in Fractures,” (2) to M Duclout 
for his work entitled ‘‘ Account of three cases of Vesico-vaginal 
fistula,” &c , (3) To M Leon Colin for his l reatise on Intermittent | 
Fevers Honourable mention was made of (1) M Rambert, 
(2) M  Bucquory, (3) M Hapem, (4) MM  Kmshaber and 
Peter, i 
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MRS SOMERVILLE 


M ARY SOMERVILLE (born Faitfax}, long ago 
| known for hei scientific reseaiches and long 
well known for her popular and educational scientific 
works, did in the neighbourhood of Naples, where she 
has lived for some years, on Friday, November 29, aged 
nearly 92 years, having been bora on December 26, 1780 
She belonged to a good Scotch family, her father having 
been the late Vice-Adimiral Sir William George Fairfax, 
was a gieat reader, learned Euchd surreptitiously while 
quite a gir], and at the same period got up a knowledge of 
Latin in orcer to be able to read Newton’s (’r7acipza, 
and was educated at a school in Musselburgh, near Edin- 
burgh 

Her first important contribution to science was made 
in 1826, when she presented to the Royal Society a paper 
on the magnetising powers of the more refrangible solar 
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NOTES 


OnE of the most cheering Ministerial outcomes that we have 
read for a long time 1s to be found in Mr Gladstone’s speech, on 
Tuesday, at the Society of Biblical Arch vology, an outcome 
which indicates, we take it, on the part of the Government, that 
the lamentable condition of reseaich in England has at length 
forced itself upon them, and that the policy which has done such 
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an infinity of harm, and the fruits of which we are reaping, 1s at 
length to be reversed In the speech to which we refer Mr Glad- 
stone said —*‘ I do not at all deny that many fields of inquiry 
have been so much widened and deepened of late yemas, that it 1s 
both becoming and proper for the Government from time to time, 
according to circumstances and occasions, to take pait im, and 
give encomagement and assistance to, those things, many of 
which indeed cannot be prosecuted without that assistance ” 
The paper read at the meeting to which we refer was one by 
Mr G Smith on a Chaldean account of the Deluge which he 
has recently deciphered This communication was of such high 
umportance that we hope to be able to refe: to ıt at length next 
week 


THE next meeting of the Bntish Assocation for the Advance- 
ment of Science will be held at Bradford, not on September 19, 
1873, as was fixed at the Brighton meeting, but for the con. 
venience of many who have objectea to the date, a fortnight 
earlier than that time The Vice-Presidents appoimted are Earl 
Rosse, Lord Houghton, Mr W E Forster, MP, and the 
Mayor of Bradford (Mr Thompson) At Bradford an exe- 
cutive committee of sixteen persons, and also a larger general 
committee have, as usual, been appointed to prepare fo: the 
next meeting of the Association, anda public subscription, which 
isnot to be less than 4,000/, has been opened, for the pmpose 
of defraying the estrmated expenses in connection with the visit 
of the Association to the town Of this sum 1,5007 will be 
required for the erection of a temporary building as a reception 
room At a meeting held the other night 1,0007 were contn- 
buted on the spot, including 2507 by the Mayor 


AT the recent second M B exammation at the Univesity of 
London, the Scholarship and Gold Medal in Medicine were 
awarded to Mr B N. Dalton, of Guy’s Hospital, the Gold 
Medalin Medicine to Mr W Ottley, of University College, the 
Scholarship and Gold Medal in Obstetric Medicine to Mr Robert 
Eaidley Wilmot, of King’s College, the Gold Medal in Obstetric 
Medicme to Mr W C Greenfield, of University College, the 
Gold Medals in Forensic Medicine to Messis M, Harris, of Guy’s 
Hospital, and W Ottley, of University College 


THE Brakenbury Natural Science, Scuolarship at Balliol Col- 
lege, Oxford (80/ per annum for four years), has been awarded 
to Mr R B Don, of Clifton College No fewer than four other 
scholarships in Natural Science have aheady been gained during 
the present year by boys from Clifton College, viz, two at St 
Peter’s College, Cambridge, one at Chiist College, Oxford, and 
one at Magdalen College, Oxford 


VICE-CHANCELLOR BACON has decided that the conditions of 
the legacy under which sums of money were left by the late Mi 
James Yates to endow the Professorship of Mineralogy and Geo- 
logy at University College, and to found a Professorship of 
Archzeology at the same college, have not been fulfilled, and that 
the legacies have theiefore reverted to the hetr-at-law of Mr 
Yates 


IN accordance with the anticipation we have already ex- 
pressed, Dr Macalister has been chosen to fill the newly founded 
chair of Comparative Anatomy at Trinity College, Dublm Dr 
Macalister continues to hold the Professorship of Zoology ın the 
University of Dublin 


Mr J A WANKLYN has, according to the Chenncal News, 
become a candidate for the Chemical Preelectorship at Cam- 
bridge 


Mr E G Pitr has been appointed Medical Officer of the 
south district of St. George’s-in-the-East 
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Mr Bass has presented Derby with 5,0007 towards the erec- 
tion of a fiee library 


A MADAME DE PERINOT has left to the French Academy of 
Sciences a legacy of 20,000 francs for the foundation of a prize, to 
be awarded every two years, for the purpose of assisting astro- 
nomers and encouraging astronomical researches 


THE two Actonian puzes of 1057 have been awarded by the 
Managers of the Royal Institution to the Rev George Henslow 
and to Mı B Thompson Lowne, for “ Essays on the Theory of 
the Evolution of Living Things ” 


Taur Baroness Burdett Coutts’ prize for the best essay on the 
Tsochronism of the Balance-spring was divided by the adjudicators 
equally between Mı Palmer, of Leommster, and Mr Moritz 
Immusch, of Regent Stieet, neither taking precedence of the 
other 


IT 1s satisfactory to learn that 116 citizens or New York have 
lately tendered to Mr B Waterhouse Hawkins an expression 
of their sympathy with him ım his grief at the loss of his models 
of the gigantic fossil reptiles of North America, which were 
broken to pieces and carted off as rubbish by order of certain 
unenligatened officials of the public parks, as mentioned in 
NATURE some tune ago Mr Hawkins has presented some 
casts of the pelvic and other bones of Hadrosaurus (one of the 
most interesting of these restorations) to the Museum of the 
Royal College of Surgeons 


THE new Medical Microscopical Society will meet at 8 pM 
on December 6, in the college dming hall, St Bartholomew’s 
Hospital, to sanction rules, elect officeis, and receive names of 
intending members, &c : 


Messrs L REEVE and Co announce a new and important 
part of Bentham and Hooker’s “Genera Plantarum” at the 
commencement of the new year It will melude Dipsacacen, 
Valerianaceze, Composite, and Rubiacez 


We have received from Mr Quaritch, of Piccadilly, a hst of 
veiy valuable books he has for sale from the hbraries of the 
late Dr Robert Wright, F RS late of Madras, of the late Prof 
Babbage, of the late Mi G R Gray, FRS of the Britsh 
Museum, and the library of an architect 


THE official Report of the Proceedings of the Meteorological 
Conference at Leipzig in August last will appear in the Journal 
of the Austan Meteorological Society, and 1s now ım the press 
A translation is being prepared by Mr Robet H Scott, and 
will be issued under the authority of the Meteorological Com- 
mittee as soon as possible after the appearance of the German 
original 


WE have received the fist number of the 7é/eg1 aphzc Yournal, 
whose expected appearance we announced some time ago, and 
to judge from the prospectus to the first issue, 1t [promises to 
perform good services to the scientific and industiial department 
with which it 1s connected From one paper we learn that the 
total number of marine cables lad 1s 213, measuring 43,7834 
miles 


WE have received from the United States Government copies 
of then official tri-daily weather-map and bulletin, containing the 
result of meteorological observations taken simultaneously at about 
eighty stations 


WE lemn from the Photographie News that Dr Vogel, the 
President of the Berlin Society for the Advancement of Photo- 
giaphy, and instructor in the art at the Royal Industrial College, 
has been made a Professor Thus we have the first instance of 
the appointment of a Professor of Photogiaphy, and we heartily 
Jom the German photographers m their congratulations on the 


chair being so worthily filled Dr Vogel is about to publish a 
photographic dictionary 
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WE learn that Part xı of “Rehguæ Aquitanice” 1s 1n the 
piess This serial work, descriptive of the Caves of Perigord 
and their contents, has been interrupted of late by the death of 
M E Lartet and the disturbances in France, The executors 
and friends of the late Henry Christy are proceeding with the 
work as expeditiously as possible, but do not expect to produce 
quite as many parts as originally contemplated 


THE School Board Chzoncle tells us that an imternational 
college such as appears to have been the ideal of Mr Stuart 
Mill has existed for some time in the Canton of Zurich This 1s 
the Institution Breidenstein, ın which there are at present as 
many as eighty-elght pupils, representing fourteen different 
nations from the two hemispheres These scholars speak nine 
different languages between them 


WE have received the last three numbers of the //orologtcal 
Journal, and, judging from its contents, ıt seems well calculated 
to accomplish one of its chief purposes, to spreada knowledge 
of the scientific principles upon which the art of watch and 
clock making ıs founded It well deserves the support of all 
those for whose benefit ıt ıs intended. 


CONSIDERABLE changes, says the Quarterly Meteorological 
Four nal, are in progress in the meteorological organisations of 
yarious countries In France, M Jules Simon has reversed 
the action of the Imperial Government, and placed the entire 
meteorological system under the Observatory of Paris The 
Observatory of Montsouris, which C Ste -Claire Deville had 
established with much care, has been placed under the Observa- 
tory, and most of the meteorological worktof the latter establish- 
ment has been transferred to it The Bulletin International 1s 
now dated from Montsouris, but the series of observations at the 
Paris Observatory has not been suspended. M C Ste -Claire 
Deville has been appointed Inspector-General of all the French 
Meteorological Stations, except those ın connection with the 
telezraphic system In Denmark, Captain N Hofmeyer has 
been placed at the head of the newly organised Institute In 
Sweden, the intention of the Government to establish a central 
Institute ın Stockholm in the year 1873 1s announced, and the 
Observatory at Upsala 1s to be the central station In Berlin 
arrangements are reported to be in progress for the founding of 
a morecomplete meteorological organisation than that now ex- 
isting, whichis of old date, and 1s in connection with the Statis- 
tical Bureau 


Hai pers Weekly announces the death, at Reading, Pennsyl- 
vanta, at the age of fifty-six, of Mr Willam M Bard, a gentle- 
man who was much interested in natural history, and especially 
in ornithology Mr Baird, while residing at Carlisle, Pennsyl- 
vama, commenced in 1838 a collection of the brds of the 
county, m which he was assisted by his younger bother, Prof 
S F Bard, of the Smithsonian Institution , and the two carried 
on their labours in common for many years, during which time 
they published conjointly descriptions of two new species of 
small fly catchers discovered by them ın the vicinity of Carlisle, 
as also a hst of the birds of Cumberland County Having 
adopted the profession of the law, Mr Wiliam Baird was 
obliged to give up his active labours in ornithology, and the 
work was contmued by his brother, who, on receiving an ap- 
pointment in connection with the Smithsoman Institution at 
Washington, carried to it the conjoint collection, which formed, 
in a measure, the basis of the magnificent series of North Ame- 
nean birds in the institution, and which has served as the 
material for so much research on the part of naturalists in 
America and other countries 


On November 26, the first Annual General Meeting of the 
National Union for improving the Education of Women of all 
classes was held at the 1coms of the Society of Arts, Lord Lyttel- 
ton ın the chair The two prinetpal resolutions were that “the 
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meeting, feeling the inadequacy of the supply of good schools for 
girls, pledges itself to promote the establishment of such schools, 
andalso to aid all measwies for extending to women the means 
of higher education beyond the school period of life, and that 
the meeting, feeling the necessity of thorough training for teachers, 
and of some recognised test of their efficiency, pledges itself to 
promote measures for the attainment of those objects” ‘The 
grand principle upon which the Union is founded, 1s ‘‘ that the 
human faculties and intellect have been impartially given, and 
belong in equal degree to both men and women ” 


WT notice that a new method of lighting gas has been mvented 
by Mr J. Billington Booth, of Preston, the working of which 
was shown by him the other night in that town By this 
method the whole of the street lamps can be lighted simul- 
taneously from any distance. The apparatus constituting the 
invention, the /eston Chronicle tells us, looks Ike a mod- 
erately-sized globular inkstand of glass, surmounted by a tube of 
the same matenal, with a metallic top, by screwing off the 
burner it can be very easily altached to any lamp, chandelter 
pipe, or ordmary gas-jet The base or globular portion 1s filled 
with a deep red-coloured liquid, so cheap that three pennyworth 
will serve the lamp for a year Over the liquid and within the 
glass tube theie ıs a plate of zinc, with a piece of graphite or 
gas coal, and belween these and a thm coed platinum wire, 
fixed over the cup of the general vesse], mto which a gas-burner 
1s inserted, galvanic communication 1s obtained, Ignition ıs thus 
effected A pipe ıs screwed to the top of the gaspipe , pressure 
on the gas in this pipe causes a simultaneous depiession upon 
the chemical solution which occupies a lower level in two side 
tubes, the gas occupies the vacuum caused by the displaced 
liquid, and then ascends toa chamber connected with the burner, 
while the displaced liquid 1s pressed into two side-tubes effecting 
contact with the zinc and graphite, and generating galvanic 
activity This 1s communicated to the platinum wire, and 
excites its catalytic power, the wire being then exposed to the 
ascending jet of gas, immediate ignition takes place 


AN invention by Mr J A H Ellis, of Boston, U S , 1s described 
in the Ludzsts1al Monthly, by means of which, it 1s said, 
enormous amount of heat wasted in exhaust steam is profitabl 
utilised The method consists in passing the exhaust steam fiom 
an ordinary steam engine through the tube of a boule: filled with 
the bisulphide of carbon (which boils at 110° Fah ), ın the same 
way that smoke and the products of combustion are passed 
through a steam-boiler filled with wate: The resultis, according 
to our authority, that the bisulphide boiler will be rapidly heated 
up to 212° Fah, the resultmg vapour being able to keep an 
engine going, and do a large amount of work, if the supply of 
exhaust steam 1s sufficient By this means one large steam-engine 
might keep not only itself going, but supply the necessary power 
toa number of neighbouring small ones, the latte: being thus 
able to dispense with fiie and all attendance The Jv Justrtal 
says the method 1s actually at work at Fitchburg, Massachussetts 


Frow the British Bfedical Fournal we learn that at the last 
examination m anatomy held at the University of Berlin, two 
candidates alone, amongst the thirteen who presented themselves, 
obtained the notice ‘‘good” One of these was a Japanese 
medical student called Sasumi Satoo The intellectual labour 
and the amount of perseverance necessary to gain this success 
will be appreciated when ıt 1s known that in November 1869, 
the time when Sasum: Satoo was sent by his father to Berlin, he 
did not even know the German characters The first five months 
he applied himself exclusively to the study of German, and he 
acquired in the remaming six months the knowledge of all the 
subjects, including Latin, which were required for the first exami- 
nation The father of Sasumı is the pimcipal physician to the 
Mikado, and enjoys in Japan great celebrity as an operator 
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THE BIRTH OF CHEMISTRY 
V, 

The Alhenusts —Orgin of Alchemy —Hermes Trosmegisins — 

Greek MISS on Alchemy —Theu pi obable authorship and age 
WE speak here of the alchemists almost for the first time, and 

we must now twn out attention to the origin and giowth of 

their dogmas, and to therr work, We have already seen that the 
word {nuela is fist found in the Lexicon of Suidas, and that he 
defines it as *‘ the preparation of gold and silver” He further 
tells us, under the same heading, that the books on the subject 
wee sought for by Dioclesian and burnt, lest the Egyptians 
should become rich through their knowledge of the art, and 
should thus be able to resist the Romans Now, the people 
who professed a knowledge of the art of making gold were called 
alchentusts The word alchemy, as we have previously shown, 
consists of a Coptic 100t united with an Arabic prefix, and signi- 
fes the Midden or obscure ait Alchemists were those who 
practised this mysterious art We can well understanc why 
the professors of such an art should mairtam the atmost secrecy , 
to divulge such magic would be to make all men equally rich , 
hence ıt was necessarily a hiddenart Nethe: did the books on 
the subject avail much, for they are filled with some of the most 
mcomprehensible nonsense that ever was written Yet the 
literature of the subject 1s enormous The volumes on alchemy 
mn our laige libraties are to be counted by the hundied In 1602 
Zetzner published, in Strasburg, a ‘‘Theatrum Chemicum,” con- 
taming more than a hundred tracts on alchemy, selected from 
various notable authors A century later Mangetus published 
his *‘ Bibliotheca Chemica Cuniosa,” m two large folios, con- 
taimng a hundred antl twenty-two alchemical treatises We 
have previously given the titles of a few Greek MSS on alchemy 
The list has been extended to eighty-three Arabic and Persian 
MSS on the subject are not uncommon There are treatises 
m Spanish, Italan, German, Dutch, and English on alchemy, 
and, more numerous than all, treatises in Latin, in every lumge 
hbrary. Let us endeavom to get fiom the tangled mazes of this 
hieroglyphical hteraturexsome idea of alchemy, and of its in- 
fluence upon chemistry 

We are, perhaps, puzzied at the outset to compichend how 
any one man, much less thousands of men, could have deluded 
themselves with the belief in the possibility of transmuting one 
kund of matter into another —crude lead, or tin, or mercury, into 
weighty, lustrous gold But this was not the greatest wonder of 
the age At the time when alchemy arose, and throughout the 
period during which it most flourished, the belief in theurgy, 
witcheraft, necromancy, and magic of all kinds was rife among 
all classes , and swely 1t was less wonderful to cnange lead or 
tin into gold, than to call up the spnit of one’s ancestor, or to 
confer perpetual youth upon a nonagenaian! It 1s, for won- 
derment, a3 compared with the gieater magic of the day, 
as the piocess for the conversion of Eenzine mto aniline 
compared with spirit-rapping , o1 as a demonstiation of specific 
inductive capacity compared with a mantfestation of psychic 
force Alchemy was considered to be perfectly rational not 
two centuries ago, and was among the lesse forms of magic, 
masmuch as it did not require the influence of supeinatural 
causes 

The growth of the idea is not difficult to trace The ancients 
had persistently asserted the change of one element into another 
Thales, as we have scen, evolved the ten thousand forms of 
nature and kinds of matte, from water, Anaximenes from air, by 
successiv e transmutation Aristotle, whose physical views were 
accepted without question by the alchemists, had endeavomed to 
show by clever argument that, 1f you transfer a quality of water to 
fue, you obtain air, while if you tiansfera quality of earth to arr, 
you get wate: , and so for fire and earth, and that from these 
elements all thmgs proceed This was readily accepted by 
Middle Agethinkers The alchemists reasoned, plausibly enough 
—if fire becomes an, an water, and water earth, why may not 
one kind of substance formed from these elements be changed 
into another kind of substance of somewhat the same nature, and 
certainly more similar than air and water, or water and eaith? 
Why may not lead, compounded of these elements mm certain 
proportions, be changed into gold, compounded of these elements 
in certain other proportions? ‘There have been falser modes of 
1easoning than this in the history of science 

Let the ancient Greek theory of the transmutation of the 
elements be once literally accepted, and the alchemical behef ın 


NATURE 





| 


eg EEE HAE nA Ou RS A I eS E 


[Dec. 5, 1872 





transmutation follows naturally , ıt 1s a minor application of the 
major proposition There is nothing to wonde: at in this, the 
human mind seldom moves by fits and starts , an essentrally new 
mode of thought and new form of belief 1s rare, and many appa- 
iently new dogmas are united with older dogmas ın the closest 
manner, and are in fact direct emanations from them Such 
was the alchemical idea of transmutation Admitting the 
possibility of the process, a man would naturally ask himself 
t What do I most desire to make?” What mn this world pro- 
cures the greatest amount of happiness, and of power?” For 
what have men slaughtered each other by the thousand m open 
war, or singly and secretly in the dead of mght? For what have 
\ingdoms been sold, great tracts of land ceded, and people been 
gound into serfdom till they rose and rioted against then 
oppressors? For what have punces and caidinals been created, 
emperors and kings destroyed, and the eternal peace of troubled 
souls promised? In a word, for what will man dave all things, 
sacrifice ali things, for what will he toil during a lifetime , to what 
will he devote all his intellectual energies ? This 1s surely the thing 
for the ready acquirement of which we may devote much time and 
thought, and this thing 1s gold ‘This 1s the key to the pro- 
digious masses of alchemical literature, and to the mysteries and 
anomalies connected with men who often wasted theu whole lives 
and all they possessed in the endeavour to change baser metals 
into gold 

If we consu't alchemical MSS , no mattei the date or author, 
or language, we find constant mention of Ilerme» Trismegistus, 
who was indeec. considered, and sometimes designated, the fater 
of alchemy Ina treatise atnibutel to Albertus Magnus we are 
told that the tomb of Hermes was discovered by Alexander the 
Gieat, m acave near Hebron In ths was found a slab of 
emeiald which had been taken fiom the hands of the dead 
Hermes by Sarah, the wife of Abiaham, and which had inscribed 
upon itm Phoenician characters the precepts of the great master 
concerning the art of makmg gold The inscuiption consisted of 
thirteen sentences, and 19 to be found in numerous alchemical 
works It 15 foi the most pat quite unintelligible, and ım style 
closely resembles the great mass of Middle Age alchemical litera- 
tme 

The following 18 cited as the mnsciiption of the “ Smaiagdine 
Table,” and 1s to be found in very early MSS m various lan- 
guages — 

1 I speak not fictitious things, but that which 19 certam and 
most true 

2 Whats below 1s lihe that which 1s above, and what is 
above 1s like that which is below, to accomplish the muracles of 
one thing 

3 And as all things were produced by the one word of one 
Being, so all things were produced from this one thing by adap- 
tation 

4 Its father 1s the sun, its mother the moon, the win carnes 
if in its belly, 11s nurse 1s the earth 

5 Itis the father of all perfection throughout the world 

6 The power is vigorous if ıt be changid into eath 

7 Separate tne earth from the fne, the subtle from the 
gioss,tacting prucently and with judgment 

8 Ascend with the greatest sagacity from the eath to 
heaven, and then agam descend to the earth, and unite together 
the powers of things superior and thingsinfertor Thus you will 
obtain the glory of the whole world, and obscurity will fly far 
away from you 

9 This has more fortitude than fortitude itself, because ıt 
conquers every suotle thing and can penetrate every solid 

to ‘Thus was the world formed 

II Hence proceed wonders, which are heie established 

12 Therefore I am called Hermes Trismegistus, having three 
parts of the ph.losophy of the whole world 

13 That which I had to say concerning the operation of the 
sun is completed 

The story and the mscription, together with all books attri 
buted to Hermes, are no doubt the production of monks of the 
Middle Ages, albeit they are attributed to Hermes, who 1s 
asserted to have lived about 2000B C In spite of the obvious 
worthlessness of the mscription of the emerald table, men have 
not been wanting \-ho have laboured long and lovingly to piove 
its authenticity, to interpret 1t, and to show that itis in good 
sooth a marvellous revelation, full of sublime secrets of consider- 
able import to mankind, 

Hermes Trismegistus is generally asserted by the alchemists to 
have been a priest who lived a little after the time of Moses 
According to Clemens Alexandrinus he was the author of forty- 
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two books containing all the learning of the Egyptians , others 
tell us that he was the author of several thousand volumes 

Plato speaks of him m the ‘‘Phzedrus” as the inventor of numbers 
and letters He was in fact the Egyptian god of letters, and as 
such of course could be desciibed as the author of multitudinous 
works He was the defied intellect, and hence has often been 
confounded with Thoth, ‘‘the intellect ’ Sir Gardner Wilkinson 
speaks of [iermes as an emanation of Thoth, and as representing 
‘the abstiact quality of theundeistanding ” The woodcut (Fig 

6) representing Hermes, 1s from a temple at Pseleis, which was 
erected by Erganum, a confempoiary of Ptolemy Philadelphus 

It may be well to note the extent of the symbolism associated 
with the sculpture , in one hand Hermes holdsthe Crux ansata, 
the symbol of life, ın the other a staff, associated with which aie 
a serpent, a scorpion, a hawk’s head, and, above all, a circle sar- 
rounded by an asp, each with its special symbolical signifi- 
cance On the Rosetta stone Hermes ıs called ‘‘ the great 
and great,” or twice meat, he was called 7) asmegestus, or 
thrice great, according to the twelfth aphorism of the emerald 
table, because he possessed three parts of the wisdom of the 
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Fic 6 —Hermes Trismegistus , from the Temple at Pselcis 


whole world, which in his light of deified intellect he might 
well do 

Perhaps no author is more often quoted by the Alchemists than 
Hermes, the supposed fathei of theirart They called themselves 
her melic philosophers Alchemy 1s often called the Aes metec 
Art, or simply hes metics To enclose a substance very securely, 
as by placing 1t m a glass tube and fusing, or sealing, the mouth 
of the tube, was called securing with ‘‘Ilermes his seal,’ and 
the echo of the idea lives amongst us yet , for, ın ow. most modern 
treatises, the expression ‘‘to seal hermetically” may be found 

Petrus Hauboldus, of Copenhagen, was surely one of the most 
enterpusing publishers of his day, foi he had the temerity to 
publish a book entitled, Hirsts egypitoi ume et Chemicoi um 
Sapientia A book square as to its dimensions, small as to its 
type, drier than dust as to ifs contents, of four hundred odd 
pages, of two centuries of age, wnt m Latin, with a sprinkhng of 
contracted Greek, and floridly dedicated to Jean Baptiste Col- 
beit A book wherem the author endeavours to prove that alchemy 
was known before the flood, that Hermes Trismegistus was a Leal 
personage, the inventor of all aits, the father of alchemy, and 
much else besides We may well imagine that the author of such 
aytreatise was no ordinary man, and our conjecture proves 2 
tolerably correct one Olaf Borch, whose Latinised name because 
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the more resounding Olaus Bois ichtus, was apparently the great 
mainstay of the University of Copenhagen , at all events, he was 
sumultaneously Professor of Philology, Poetry, Chemistry, and 
Botany, and we must either imagine that ım 1660, professors were 
difficult to procuie in the Kingdom of Denmark, or else that 
Olaus Borrichius was such an astounding genins that he could 
readily undertake the duties of fou: diverse professorslnps at the 
same time We can scaicely imagine three greater antitheses 
than the philological faculty, the poetical faculty, and the 
chemical faculty, but here we find them united, or assumed 
to be united, ın one man Yet more, Boirichius was appointed 
Cout Physician, and Assessor of the Supreme Court of Law 
He was the very personification of all leaining, if we may judge 
by the treatment he recetved from his countrymen In addition 
to the work mentioned above, he wiote several on philo- 
logy, on the quantity of syllables, on the Greek and Latin poets, 
on medicine, chemistiy, and botany It w strange that a man 
who, presumably in his capacity of judge, was in the habit of 
sifting evidence, and of avoiding hasty generalisation, should have 
endcavomed with much claborate argument to prove that Hermes 
Tiimezistus was a real personage , that his Smaragdine table 
was really found by the wife of Abiaham, and that 1t conta.ned 
matter of the highest impoit to mankind We must imagine 
that in this matte: Borrichius allowed the imaginazive faculty 
due to his poetical’ temperament to exert an undue influence 
over his more sober judgment He is equally at pains to assert 
the authenticity and antiquity of the various Greek MSS on 
alchemy in the libiaires of Europe He specially mentions a 
MS by Zozimus of Panapolis, on the art of making gold, ın the 
King’s Library in Paris, and Scalige: tells us that this same 
Ms was written in the fifth century M Ferdinand Ioefe 1s 
apparently penetrated by the Borrichian spirit of farh and uma. 
gination, and he unhesitatingly accepts the early date att::buted 
to the Paus MS - 

M Hoefer traces the rise of Alchemy to the fourth century of 
oun ea , it was then knownas the “‘sacred art ” (ars sacia , réxyyn 
Tepa), and one of the chief writers on the subject was the said 
Zozimus of Panapolis The principal Greek MSS attitbuted to 
Zoumus, which exist in the Bibliothique Nationale, have the 
following titles —(a) On Furnaces and Chemical Instruments , 
(8) On the Vntue and Composition of Wateis, (y) On the 
Lloly Wate. , (8) Onthe Saied Art of making Gold and Silver 
In the latter, Zozimus mentions that if the ‘soul of copper,” 
which remuns above the water of me.cury, Le heated, 1t gives off 
an acriform bo ly (cua mvevuarixoy), and this (says M Hoefer) 
was probably oxygen gas, while the soul of copper was oxide of 
mercury A second author of early Gieek MSS was Pelagius, 
who alludes to two writers named Zoztmus—one the ‘ Ancient,” 
the other the ‘‘ Physician’ <A third author, Olymptodorus, 
who calls the “sacred art” chemistry (xnpela), quotes Hermes, 
Democuitus, and Anaximander as alchemists 

Democritus (not to be confounded with the Greek philosopher 
of that name), mn his ‘* Physics and Mystics,” infoims us how he 
invoked the shade of his master, Ostane the Mede, and how the 
spirit appeared and accorded him mysticalcommunings Synesuus, 
the cor mentator of Democritus, lived, according to M Hoefer, 
about fifty years after Zozimus (say 450 A D), but a treatise on 
the Phi osopher’s Stone 1s in existence which claims Synesius as 
its author, which mentions Geber, who lived at least 4oo 
years later Mary the Jewess, who is often alluded to by late: 
alchemists, was a contemporary of Demociitus, and a write. on 
alchemy, she also mvented various chemical vessels, among 
others a bath, to gently transmit heat by means of hot sand oi 
cinders, which (according to MI Ifoefer) 1s still called after ha, 
a ABawm-Marie 

We cannot assign to the Greek MSS in the Bibhotheque 
Nationale the antiquity which M Hoefer and others so readily 
accept, and we must still hold to our option that they and 
all othe: known Greek MISS on alchemy aie the produc- 
tion of later centuries, and are probably the work of Gieek 
monks In the first place, who was Zozimus? Was it 
Zozimus the Anti-pope, who succeeded Innocent I , or Zozimus 
the Sophist of Alexandria, or Zozimus the historian? No one 
can tell It cannot be pretended that any of the Paris MSS 
are in the actual wring of Zozimus One of them is entitled 
‘ Zozimus the Panapolite, on the Chemrcal Art, to Ins Sister 
Theosebia ,” but, according to the ‘f Biogiaphie Universelle,” ıt 
was Zozimus of Alexandria who dedicated books to his sister 
Theosebta, and he lived in the third century B t , while Zozimus 
of Panopolis lived in the fourth century A D. Heie, then, we 
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have a discrepancy of 700 years, and a clear confounding of 
Zozmus of Alexandra with his namesake of Panapolis 
Suidas attributes chemical works to the former, but we must 
remember that the word xqyela does not occur before the eleventh 
century, A D The director ofthe Bibliotheque Nationale,” ma 
recent letter for which we have to thank hm, wnites as follows — 
“La Bibliothéque Nationale ne renferme aucun manusciit grec 
de Zosime de Panapolis qut puisse attribué a une époque 
antérieure au XIII Siécle Le ples ancien de ceux qu’elle 
possède ne remonte pas plus loin que cette date” Everything 
tends to prove that the MSS were not only written, but com- 
posed at a period posterior to the fifth century The fanciful 
titles of some of them show us that their authois adopted 
any name they pleased; thus we have ‘*the Epistle of Isis, 
queen of Egypt, and wife of Osiris on the sacied art, ad- 
dressed to her son Horus,” ın which we find a solemn oath 
dictated to Isis by the angel Amnael, who swears by Mercury 
and Anubis, by Tartarus, the Furies, and Cerberus, and by 
the dragon Kerkouroboros The whole thing 1s plainly a 
blending of eastern and western thought personages of Egyptian, 
Greek, and Roman mythology, with angels of the Talmud, and 
genn of Arabic lore We are glad to find that M Hoefer 
breaks freely away from the too confident Olaus Borrichius, as 
to the authenticity of Hermes Titsmegistus He admits that the 
books which bear his name are spurious, and concludes that 
their author, “vivait probablement å l’époque critique du Chris- 
tranisme triomphant et du paganisme å Pagome” But if we 
take this as the time of Constantine the Great, we must venture 
to attach a later date to these writings 

We recently had an opportunity of examining the MS in the 
Bibliotheque Nationale, attributed to Zozimus and to the fifth 
century, a MS which, from its frequent mention in both ancient 
and modern works on the history of chemistry, possesses special 
interest It 1s entitled ‘*Zozimus on Chemical Instruments and 
furnaces, and on the Holy Water” (Zwofuou wep) dpxdvwy ral 
saulvey kal mepi rov Belov U8aras), and it 1s a well-preserved MS 
of the thirteenth century, wntten on vellum The few drawings 
which ıt contains are asserted to have been taken by the author 





Fig 7--An Alembic, and Symbols from Greeh MSS on Alchemy 


from a temple at Memphis The Alembic (4 in the accompanying 
woodcut, Fig 7) 1s copied from this MS , in which also the line of 
symbols (2) 1s found These symbois occurred in almost every 
Greek MS on alchemy which we examined, but we could find 
no clue to the curious porcupine-like animal ‘The symbol e ıs 
clearly of astronomical origin, and is not often met witan later 
woiks The MSS are for the most part devoid of figures, and 
not so full of symbols as later alchemical treatises 

We have endeavoured to prove (æ) that no reliable date can be 
assigned to existing Greek MSS on alchemy, and (8) that the 
accepted date 1s too early Even if we could prove that a 
man named Zozimus, livingin the fourth century, wrote treatises 
on alchemy, we could not use the existing MSS for any exact 
purpose connected with the history of science with safety , for, 
since we have no such MS earher than the tenth or eleventh 
centuries, it would be qute impossible to determine whether 


* This library his so often changed sts name of late, that we think it 
necessary to mention that we mean the library in the Rue Richelieu, which 
ts called by old writers the Bzbliothegue du Roz sometimes the Bibliotheque 
Royale, lately the Biddrothégue Imperiale, still more lately the Bróothegue 
Conununade, now the Sibtiothegue Nationale » Juncker m his Conspectus 
Chemica, m speahing of various writers on alchemy cites ‘‘ Zozimus Panapo- 
htes celeberrimus et magni cognomen adeptus, cujus varia scupta ¢astant in 
Bibliotheca Rema Parisiens: ” 
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additions lad been made during transcription ‘The facts are 
simply these -~There exist in vaiious parts of the world Greek 
MSS on alchemy, none of which are older than the tenth century 
Many of these bear the names of mythical personages of Egyptian 
mythology, some of ancient Gieek philosophers, some of people 
who are supposed to have lived in the fourth or fifth century, 
AD When we remember that no ancient writer makes mention 
of alchemy or chemustry, that the word nuela 1s first used in the 
eleventh century, and when we futher bear in mind the condition 
of the intellectual world in the fourth and fifth centuries, we 
think we may well admit that further evidence is necessary be- 
fore we can assert that alchemy arose in the fomth century In- 
deed we are of opinion that, mm spite of all that has been written 
on the subject, there 15 no good evidence to piove that alchemy 
and chemistry did not originate in Arabia not long prior to the 
eighth century, A D. G F RODWELL 
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ON THE ECLIPSE EXPEDITION, 1871* 
II 


I MUST now state very briefly some of the results of our 
work, and first, the certain resulte 

We were able to make out the structure of the corona, We 
know all about the corona so far as the structure of its lower 
bughter strata, that poition, viz, which I 1eferred to in my lec- 
tue last year as being visible both before and after totality, 1s 
concerned You maydefineit as consisting of cool prominences , 
that 1s to say, 1f you examine a prominence any day without 
waiting for an eclipse, and then go to an eclipse and examine the 
lower portion of the corona, you will find the same phenomena, 
minus the brightness You find the delicate thread-hke fila- 
ments which you are now all so familiar with ın promimences— 
filaments which were first thrown on a screen m this theatre, the 
cloudy light masses, the mottling, the nebulous structure, are all 
absolutely produced ın the corona, as far as I could see t with a 
telescope with an aperture of 6} inches, and I may add that the 
portion some five minutes 1ound the sun reminded me forcibly in 
paits of the nebula of Orion, and of that surrounding y Argus, as 
depicted by Sir John Herschel ım his Cape observations 

We have shown that the idea that we did not get hydiogen 
above ro seconds above the sun is erroneous , for we obtamed 
evidence that hydrogen exists to a height of 8 or 10 minutes at 
least above the sun, and I need not tell you the extreme im- 
portance of this determimation One of the proofs we have of 
that lies in this diagram, showing the observations made by Prof 
Respight, armed with an instrument the principle of which I 
hope you are now familiar with 

Just after the sun disappeared Prof Respighi employed this 
prism to determine the mateitals of which the prominences which 
were then being eclipsed were composed , and he got the promi- 
nences shaped out m red, yellow, in blue, and m violet light, a 
background of impure spectrum filling the field, and then as the 
moon swept over the prommences these images beccme invisible , 
he saw the impure spectrum and the yellow and violet rmgs 
gradually die out, and then three bight and broad 7zugs pamted 
m red, green, and blue, gradually form ın the field of view of lis 
instrument , and as long as the more brilliant prominences were 
mvisible on both sides of the sun he saw these magnificent 
rings, which threw him im a state of ecstacy And well they 
might 

These nngs were formed by C and F, which shows us that 
hydrogen extends at least 7 minutes high, for žad we not been 
dealing wth hydrogen we should have got a yellow sing as well, 
because the substance which underlies the hydiogen is more 
brilhant than the hydrogen itself, and in addition to the red 
ring and the blue rmg, which indicate the spectrum of hydrogen, 
he saw a bright green ring, much move brilliant than the others, 
bult up by the unknown substance which gives us the Kirch- 
hoff line, 1474 

Now at the time that Prof Respighi was observing these 
beautiful rings by means of a single prism and a telescope of 
some four inches aperture, some 300 miles away from him—-he 
was at Poodocottah and I was at Bekul--I had arranged the 
train of prisms which you see here so that the light of the sun 
should enter the first prism, and after leaving the last one should 


* A Lecture delivered at the Royal Institution of Great Britain, Monda 
March 22, 1872, by J Norman Lockyer, FR S (concluded from P 58) 
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entermy eye And what I saw is shown, side by side with 
Respighi’s observations, un this diagram, ın which I have 
separated the rings somewhat, so that there should be less con- 
fusion that in the actual observation Here is Prof Respighi’s 
first observation He gets indications of C, D, F, and the 
hydrogen lme near G He was observing the very lowest, 
brightest region of all, and therefore 14.74 was obliterated by the 
brightness of the continuous spectrum , but as the eclipse went 
on D? was entirely obliterated, and afterwards he got C and F 
balding up rings together with 1474, which was not represented 
im the lower regions of the prominence—not because it was not 
there, but because, as I have already insisted, of the extreme 
brilhancy of the background, Now my observation was made 
intermediately as 1t were between the two observations of Prof 


Respighrs Let me show the observations together 
Respighi Cc Ds F G Prominences at beginning 
of eclipse 
Lockyer C 1474 F G Corona at 80 seconds fiom 
commencement 
Respighi C 1474F Corona at mid eclipse 


Note that I had no object-giass to collect light, but that I had 
more prisms to disperse it, so that with me the rings were not 
so lugh as those observed by Respighi, because I had not so 
much light to work with but such as they were I saw them 
better because the contmuous spectrum was more dispeised, and 
because, with my dispersion, the rings—the images of the corona 
—-therefore did not so much overlap Hence doubtless Respighi 
missed the violet ring which I saw, so faint, however, that both 
that and 1474 were almost imvisible, while C shot out with mar- 
vellous brilhancy, and D°? was absent 

‘These observations thus tend to show, therefore, that instead 
of the element—the line of which corresponds with 1474-~exI1st- 
ing alone just above the prominences, the hydrogen accompanies 
it to what may be termed a great height above the more 
intensely heated lower levels of the chromosphere, including the 
prommences in which the lower vapours are thrown a greater 
height With a spectroscope of small dispersion attached to the 
largest minor of smallest focus which I could obtain in Eng- 
land, the gaseous nature of the spectrum, as indicated by its 
sti ucture, thatis, bands of light and darker intervals as distin- 
guished from a contmuous spectrum properly so called, was also 
rendered evident 

These are results of the highest importance, which alone 
are worth all the anxiety and labour connected with the expedi- 
tion 

But there ıs more behind 

The pkotographic operations (part of the expense of which 
was borne by Lord Lindsay} were most satisfactory, and the 
solar corona was photographed to a greater height than it was 
observed by the spectroscope, and with details which were not 
observed ın the spectroscope 

Mr Davis was fortunate enough to take an admirable series 
of five photographs at Bekul, and Captain Hogg also obtained 
some at Jaffna , but I am sorry to say the latter lack somewhat 
in detail 

I have prepaied two lamps, because I am anxious to exhibit 
the photographs two at a tire, that you may compare one with 
the other [This was done] You see that so far as the camera 
goes-——and mark this well—the corona was almost changeless 
during the whole period of totality, this 1s true, not only 
for one place, but for all the places at which ıt was photo- 
giaphed 

I now exhibit two other photographs—one taken at Jaffna and 
the other at Ootacamund Actinically the corona was the same 
and practically changeless at all the stations You see that, 
though not so obvious as in the othe: case, there is the same 
similarity 

Before I leave the actimic corona, I am anxious to show you 
an image of ıt, taken during the American eclipse of 1869 m a 
camera exposed to the sun durmg the whole of the totality , to 
a certain extent ın our recent photographs we have reproduced 
what was photographed in 1869 

The solar nature of most, 1f not all, of the corona recoided 
on the plates 1s established by the fact that the plates, taken in 
different places, and both at the beginning and end of totality, 
closely resemble each other, and much of the exterior detailed 
structure 1s a continuation of that observed ım the inner portion 
independently determined by the spectroscope to belong to the 
sun 
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While both in the prism and the 6} inch equatorial the corora 
seemed to form pretty regular mngs round the dark moon, of 
different heights, according to the amount of hght utuhsed by 
the instrument, on the photographic plates, the corona, which, 
as I have before stated, exceeds the limits actually seen in the 
instrument I have named, has a very irregular, somewhat stel- 
late outline, most marked breaks or rifts (zgxored by the spectro- 
scope), occurring near the sun’s poles, a fact perhaps connected 
with the other fact that the most active and mest brilliant pro- 
munences rarely occur there 

From the photographs ın which the corona 1s depicted 
actinically we pass to the drawings in which it is depicted 
visually I would first call attention to two drawings made by 
Mr Holiday, who formed part of the expedition, and in whose 
eye every one who knows him will have every confidence, 

First there 1s a drawing made at the commencement of the 
totality, and then a drawing made at the end There 1s a won- 
derful difference between the drawings, the corona 1s in them 
n7 much more extensive than 1s represented actinically on our 
plates 

Here is another drawıng, made by Capt Tupman, in which 
again we have something absolutely different from the photo- 
graphs and from Mr Holiday’s sketches, masmuch as we get an 
infinite number of dark lines extending down to the moon, and a 
greater extension than in the photographs, though ın radial 
places the shape of the actinic corona and some of its details are 
shown = 

Now the corona, as ıt appeared to me with ihe naked eye, 
was nothing but an assemblage of bnght and dark lmes, ıt 
lacked all the structure of the photographs, and apppeared 
larger , and Í have asked myself whether these lines do notin 
some way depend on the size of the telescope, or the absence of a 
telescope It seems as if observations of the corona with the 
naked eye, or with a telescope of small power, may yive us such 
lines , but that when we use a telescope of large power, ıt will 
give, close to the moon, the structure to which I have referred, 
and abolish the exterior structure altogether, leaving a rmg round 
the dark body of the moon such as Prof Respight and myself 
saw in our prisms, and in the 6-inch telescope, in which the light 
was reduced by high magnification so as to bring the corona to a 
definite ring some five minutes high, while Prof. Respighi, usmg 
a 4-inch telescope and less magnifying power, brought the 
corona down to a ring something like 7 minutes high 

And here we have an important connection between spectro- 
scopic and telescopic work If we employ a telescope in which 
the light is small or ıs reduced by high magnification, we bring 
the corona to a definite ring, and perhaps here we have the 
origin of the ‘‘ring-formed”’ coronas, ° 

Many instances of changing rays, hke those seen by Planta- 
mour in 1860, were recorded by observers in whom I have every 
confidence One observer noted that the rays revolved and dis- 
appeared over the rifts 

We have next to deal with the polariscopic observations. 

Mr Lewis, in sweeping round the corona at a distance of 6' 
or 7’ from the sun’s hmb, using a pair of compensating quartz 
wedges as an analyser, which remained parallel to itself while 
the telescope swept round, observed the bands gradually change 
in intensity, then disappear, bands of a complementary character 
afterwards appeaiing, thereby indicating radial polarisation 

Dr* Thomson at Bekul saw strong traces of atmosphene, but 
none of radial polarisation, with a Savart. With the same class 
of instrument the result obtamed by myself was precisely similar, 
while on turning in the Biquartz, at the top and bottom of the 
image of the corona, ze, near the sun’s equator, fait traces of 
radial polarisation were perceptible for a short distance from the 
moon’slimb Captain Tupman, who observed with the polan- 
scope after totality, announces stiong radial polarisation extend- 
ing to a very considerable distance from the dark moon. 

Leaving the extreme outside of the corona as a question to be 
determined at some future time—and ıt can well wait-—let us 
come to the base of the corona, and deal with the region to 
which I have already referred, close to the sun 

What was the general conclusion at which we arrived on this 
important point? Before I state 1t, let me tell you the instru- 
mental conditions of the inquiry We can use such a spectro- 
scope as the one with which you are all famihar, and so arrange 
matters that the sht shall be carried by a clock, so that ıt may 
follow accurately the edge of the moon, but if the least varia- 
tion in the rate of motion takes place, the observation 1s ren- 
dered almost valueless But 1f we employ a spectroscope, in 
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which we sum up the light—do not localise the light, but throw 
it together —ıt does not matte: whether your clock goes well or 
not, you are certain to have a result worthy of credit But if 
you employ such an instrument as Piof Respigh employed, 
and abolish the sht altogether, the we'ght of any observations 
made with such conditions 1s very great 
Captain Maclear, who was observing with me at Bekul, has 
undoubtedly shown that when the light of our atmosphere 1s 
cut off by the interposition of the dark moon, we see very many 
more bright lines than we do when thus 1s not the case, the lines 
being of unequal height 
Mr Pringle, also at Bekul, showed that, at the end of to- 
tality, many lines flashed into one of these imstiuments, carried 
under these difficult conditions 
Captain Fyers, the Surveyor-Geneiai of Ceylon, observing 
with a spectroscope of the second kind, saw something like a 
reversal of all the lines at the beginning but nothing of the kind 
at the end, 
Mı Fergusson, observing with a simlar instiument, saw re- 
versal neither at the beginning noi tne end 
Mr Moseley, whose obseivations are of great weight, says 
that at the beginning of the eclipse he cid not see this reversal 
of les Whethe1 ıt was visible at the end he could not 
tell, because at the close the slit had travelled off the edge of the 
moon 
Piof Respighi, using no slit whatever, and bemg under the 
best conditions for seeing the reversal of the lines, certainly did 
not see it at the beginning, but he consiceis he saw it at the end, 
though about this he is doubtful 
From the foregoing general statement of the observations made 
on the eclipse of last year, 1t will be seen that knowledge has 
been very greatly advanced, and that most important data have 
bcen obtamed to aid m the discussion of forme: observations 
Further, many of the questions raised by the recent observations 
make 1t imperatively necessary that future eclipses should be 
cuefully observed, as periodic changes 1 the corona may then 
possibly be found to occur In these observations the instru- 
ments above desciibed should be ccnsiccred normal, and they 
should be added to as much as possible 
I had intended, if time had permitted me, to point out how 
mich better we aie prepared for the observalion of an eclipse 
now than we were when we went to India, and how a system of 
“photograph record should be troduced mto the spectroscopic 
and polariscopic work , but time w1.l not allow me to do more 
than suggest this interesting topic J am anxious, however, that 
you should allow me one minute more to say how very grateful 
we feel for the assistance rendered by al we met, to which as- | 
sigtance so much of our success must be ascubed I wish thus 
publicly to express the extreme gratitude of every one of our Ex- 
pedition to the authorities in India and 1 Ceylon for the assist- 
ance we iecetved from them, and our sorrow that Admiral 
Cockbuin, a waim and well-known fnend to Science, who 
placed his flagship at the disposal of the expedition, and the 
Viceroy, whose mfluence in our favour was felt in every region 
of India whither our parties went, and to whom we gave up our 
ship, are now, alas ' beyond the expression of our thanks We 
are also anxious to express ou obligations to the directors and 
officers of the Peninsular and Oriental Company for the magnifi- 
cent way m which they aided us If they had not assisted us as 
they did, Science would have gamed veiy much less than she 
has done from the observations of the last eclipse 
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SCIENTIFIC SERIALS 


Turn Journal of the Quekett Microscopical Club for October 
1872, contains but three papers, of which the first is a short one 
by Dr Guy, F RS, on the “ Hand Illummator Microscope,” 
which 1s followed by a more elaborate communication of con- 
siderable length, by Mr M C Cooke, on “Old Nettle Stems 
and their Micro fungi, ’ in which twenty-seven species of fungi 
aie enumerated and desertbed which develop themselves on the 
old stems of the common nettle —C EI Peck, of Albany, US, 
communicates an article on the disease of plum and cheny 
trees ın the United States known as ‘‘black knot,” and his 
observations on the structure and growth of the Sp%e ra 
morbosa (Schweimitz) which accompanies, or causes, these 
gouty exciescences The record of the proceedings of the club 
completes the contents of the present number 


Bullin de D Académie Royale de Belgique, No 7 This num- 
bei contains a paper, by M P J Van Beneden, on the fossil 
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whales of Antwerp, m,which he desciibes several new types, 
among others, one (named Cetotherimm) charactensed chiefly by 
the articula: condyle on the infeiio. maxillary, and forming a 
transition-type between the Balwenoptera and the Cetodonts 

Four species of Cetotheriam aie described G Dewalque gives 
a description, with plate, of a new fossil sponge, met with in the 
Kafel system , a species of the Asticeospongium of Roemer, so 
named from the st,-rayed star forms composing it A new mode 
of estimating the advantage of binocular vision ove: monocular, 
as regards the brightness 31 clearness of objects, 1s proposed by 
Ti Valeus Ie employs Foucault’s photometer, which con- 
sists of a long box, having a glass disc fixed ın one end of it, and 
a pasteboard diaphragm im the direction of the axis of the box, 
moveable to or from the disc with screws Lights are placed on 
either side of the diaphragm, which thus forms shadows on the 
disc, andthe diaphragm 1s so adjusted that the shadow from each 
light occupies half of the disc The lights having been so ad- 
justed ‘hat the disc seems uniformly lighted, their .elative mten- 
sities aie as the squares of the distances separating them fiom the 
disc M Vateius uses, for his purpose, a piismatic tube, 

through which he observes the disc of the photomete: It con- 
tains a vertical screen which conceals one half of the disc from 
one of the ¿yes Suppose the disc to be ieceiving equal 
quantities of light from the two sources, the observer, on looking 
through the ti be, finds that the half disc seen with only one eye, 
appears less illuminated than the other The equality 1s restored 
by moving one of the lights, and the distance of the motion 1s 
measuied —‘This paper 15 followed by one on formule m 
Balistes, by J M De Tilly —In the literature department, 

Baron Kervyn de Lettenhove gives an interesting account of 
ceitain documents which he examined at Hatfield House, bearing 
on the later history of Mary Queen of Scots He discusses the 
celeliated casket letteis, tuo of which me preserved at Hatfield 

and are considered by him to be translations fiom the Scotch text 

The letters are given m lrhogiaph —E Varenbergh communis 
cates an account of a journey made by thiee Flemish gentlemen 
to Nuembeig in the thirteenth century, an exact statement 
being mide of the expenses incurred in travelling One o1 two 
mmu: articles complete the number 


Poggeadoi f s d nnalen der Physik und Chemie —No 7 (1872) 
com nences wish a paver of careful research, by H Knoblauch, 
on the passage of heat-rays through inclined diathermanous 
plates The rays, polarised by a Nicol’s prism, were caused to 
pass houzontally to the plate, which was moveable about a ver- 
tical axis, and, passing through it, affected a thermopile Two 
things determine the passage of radiant heat through inclmed 
plates—the nature of the ray’s polarisation, and the absorptivity 
of the substance composing the plate These two influences are 
fully investigated and thei effects described —-A continued 
account, by Hagenbach, of 1esearches on Fluorescence 1s followed 
by a somewhat mathematical pape: by Ketteler (also a con- 
tinuation), on the influence of astronomical motion on optical 
phenomena Dr Stoletow discusses at some length the “ Func- 
tion of Magnetisation” of scft iron, and a description 1s given by 
G Vom Rath, of the meteoric stones which fell at Ibbenbuhren 
in 1870 W Deetz, in a short note, contests the assertion of 
Zollner, that an electric current 1s generated m the flowmg of 
water, pointing out that, m the experiments made, the electric 
phenomena probably arose from the actual formation of a voltaic 
element consisting of two different metals (of tap and pipe), and 
the water, so that the same thing might be observed though the 
water was at rest. Zollner’s theory of terrestijal magnetism 
connects itself with the observation m question, as he supposes 
the flowirg liquid masses in the earth’s mteiior generate electric 
currents by their motion This number contains, in addition, 
two contributions on the structure of hailstones, and one or two 
other short notes 

No 8 contains the concluding pait of Hen Hagenbach’s 
researches on Fluorescence Fis expeimments, made with a 
great vanety of substances, confirm Stokes’s laws He con- 
siders that all the rays are capable of excitmg fluorescence The 
maxima of the fluorescence varied fiom 7 (in chlorophyll) 
downwards The spectrum of the fluorescent hght vared 
also for different substances, but no necessaiy connection 
was apparent between the ‘‘mteimittence” ın the 
fluorescence of the ordinary spectium, and that ım the 
fluorescence spectrum Change of solvent often displaced 
the maxima He pomts out the simuarity between "phospho- 
rescence and fluorescence, and thinks these are phenomena differ- 
ing not in kind, but only in degree —In the next paper 
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A Helland adduces a large amount of evidence to show that the 
fjords m Norway have been formed by glacial action —H. C 
Vozel-descitbes some careful experiments on the spectrum of 
aurora, which he compared with the spectra of varous gases in 
Geissler tubes. He regards it as a modification of the air 
spectrum , one line of the formei, at least, corresponding with the 
maximum brightness of the latter, while the remaiming limes 
probably appear in the spectra of atmospheric gases under 
certain conditions of temperature and pressure —A new mode of 
measuring iate of rotation is proposed by A Schuller The 
punciple ıs briefly this <A disc divided into three sectors (black, 
red, and gieen), rotates on a horizontal axis, a seconds pendulum 
fitted with a screen, in which 1s a vertical slit, oscillates at the 
brick of it, and a ray of light passes through the slit and disc to 
a telescope through which the onserver looks The recurrence 
of particular colours observed gives a means of estimating the 
speed of rotation —Among the remaming papers are one on a 
block of lava from the recent eruption of Vesuvius, one on com- 
pounds of thallium, and one on a new form of the Now 
thermopile. 
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SOCIETIES AND ACADEMIES 
LONDON 


Mathematical Society, Nov “r4 —Mr W Spottiswoode, 
F RS, President, m the chair —The following gentlemen were 
elected as officers and member» of council for the ensuing 
session —Piesident, Dr Hurst, F R S , Vice-Presidents, Prof 
Crofion, Mi S Roberts, and Mr Spottiswoode, Treasurer, 
Mr S Roberts, Secretaries, Mr M Jenkins, Mr R 
Tucker, other members, Prof Cayley, Prof W K Clifford, 
Mı T Cottenll, Mr J W L Glasher, Rev R Harley, 
Prof Henuc, Mr C W Merrifield, Prof H J S Smith, 
Mr J Stirling, and Mr Walker Messrs Glaisher 
and Harley were elected m the room of Dr Sylvester and the 
Hon J W Strutt The new president having taken the charr, 
alluded in feeling terms to the loss the mathematical world and 
the Society had just experienced by the death of Dr Clebsch, of 
Gottmgen, who had been elected a foreign member in December 
last Mı Spottiswoode then 1ead his paper, “ Remarks on 
some recent Generalisations of Algebra” It gave an analysis 
of methods used by Prof Pence, of Harvard, in his ‘* Linear 
Associative Algebra,” and by Dr Hermann Hankel in 
Ins “Vorlesungen uber die complexen Zahlen und thre 
functionen,” Part1 Piof Iemuci exhibited a series of models 
of cubic surfaces, and poimted out the several singu- 
larities, and explamed how the models were constructed 
Prof Clifford next read a paper ‘‘On a theorem relating to 


polyhedra analogous to Mr Cotterill’s theorem on plane 
polygons,” and exhibited several illustrativemodels The plane 


theorem is “for every plane polygon of x vertices there 1s a curve 
of class 22-3 touching all the diagonals , the numbei of diagonals 
is such as to exactly determine this curve and no more, and 
when the curve touches the line at infimty the mea of the 
polygon is zeo” The analogous theorem in space should 
theretore apply in the first mstance to those solids whose volume 
can be expressed as the sum of tetrahedra, having one veitex at 
an arbitrary pomt of space, and the other three at three vertices 
of the figure, thats to say, it should apply to solids having 
triangular faces For such solids the author finds that the 
analogy 1s very complete and exact Defining the plane which 
contains three vertices and which 1s not a face, as a diagonal 
plane and a line joing two vertices, but not {being an edge asa 
diagonal ne, he proves the followingtheorems —“Forevery poly- 
hedron of 2 summits having only triangular faces (A faced »— 
acron, Cayley) there 15 a surface of class z — 4, touching all the 
diagonal planes This surface contams all the diagonal lmes 

The diagonal planes and lines are so situated, however, that the 
conditions of touching the planes and containmg the lines are 
precisely sufficient to determine a surface of class #—4 When 
this surface touches the plane at infinity, the volume of the sohd 
1s 22.0” Prof Clifford then proceeded to apply these proposi- 
tions to polyhedra having other than triangular faces —A paper 
by the Hon J W = Strutt was, m his absence, taken as read 

Its title was ‘Investigation of the disturbance produced by 
a spherical obstacle on the waves of sound” The problem to 
which chief attention 1s given m the paper is that of a ugid 
spherical obstacle, which 1s either fixed, or (more generally) so 
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supported that, when disturbed from the position of equilibrium, 
1t 1s urged back by a force proportional to the displacement 

The mathematical solution 1s worked out without any limitation 
as to the size of the sphere , but in drawing conclusions from 1t, 
attention 1s confined for the most part to the case when the 
diameter of the sphere ıs small compared to the length of the 
sound waves Mr Strutt then considers the problem of a fluid 
spherical obstacle, working 1t out in full for a very small sphere , 
and afterwards he investigates anew the same problem by a very 
different analysis, not restricted to the case of a spheie or an 
abrupt variation of mechanical properties on the one hand, but 
on the other less general in requiring the variation and the 
region over which ıt occurs to be small In conclusion he ind.- 
cates the solution of the problem when the source of sound is at 
a finite distance from the obstacle, the primary waves being 
accordinzly spherical instead of plane —The followme abstract 
of M Ifermite’s paper ‘sur P’imtegiation des fonctions circu- 
lanes,” was furnished by Prof Cayley M Lermite’s paper 
relates to the integral 


` 


J (sm x, cos a) di 


where fis any rational function of su x, cos The substitution 
of es=z, where c=a/ ~ I, converts this into an integral of the form 


requued integral f fiam a, cos x) da, in terms of the circular 
functions of x It 1s shown that the process leads to an equation 
of the form | 
and integral function of z, sin v, cis ¥ and $4 1s of the form 


(in rcas tr) =M x + Ox, where IT vis a rational 


a= { 1-a 
ox=C+a cot 3 ee cot a +; &e 
+b cot 845, 8 cot TË +, & 
+ &o 7 ` z 


each series, and also the number of the different series, 
being finite so that the integration 1» made to depend upon 
the integrals 


I TI xda and | cot 


The paper contams processes for the complete determination 
of the coefficients, C, a, d, &c and othe: interesting matter 
Meteorological Society, Nov 20 —Dı Inpe, president, in 
the chan —-On the storms experienced by the Submarine Cable 
Expedition in the Persian Gulf on November 1 and 2, 1869, by 
Mr Latmer Clark The first storm occured at g o'clock at 
night, when the vessels of the expedition were about 130 miles 
from Bushire, and burst upon them without any piclimunary 
warning, lowering the temperature by nearly 30° m a few 
minutes It was accompanied by heavy rain and much light- 
ning and thunder, and progressed fiom NW to SF. After 
the tempest had lasted for two hours the w ind changed to a gale 
from S E , and subsequently fell calm as before ‘Lhe next day 
the cable was spliced up, and paying out had scarcely re-com- 
menced, with a strong south east wind, when notice was re 
ceived that another violent storm from the north-west had passed 
Bushire, and was on its way down the (rilf At 3 o'clock 
black clouds were seen using, and at 3 52 the storm bust forth 
with the same suddenness and fuy that charactensed the previous 
one Bemg dayhght many phenomena were observed which 
were missed the night before As the clouds approached they 
gathcied mto a pecular form, resembling the cap of a large 
mushroom, extending across the heavens from one horizon to the 
otner The lower edge had a rounded and wrinkled margin, bat 
was very sharply defined , the surface was composed of innu- 
merable similar strata, as 1f melted pitch had been poured out 
and allowed to solidify in numerous cakes, each rathe: smaliei 
than the one below * Suddenly there came « profound calm, 


> This 1s the form of cloud mentioned by AY Pory mm NATI RI, Vol 3 
No 103 
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and a few hundied yaids ahead the squall was seen approach- 
ing The sea was elsewhere covered with full-sized waves, but 
under the mfluence of the huiricane ıt became one dead-level of 
cieamy foam, the top of every wave being swept off into spray 
as soon as it arose When the squall struck the vessels the 
thermometer fell at once from 81° to 53°, torrents of 1aın swept 
the decks, accompamed with continuous thunder and lightning 
After two hours the wind changed into a gale from the south- 
east, followed by a calm It was noticed that the barometer 
was unaffected till the last moment, but as soon as the storm 
arrived ıt rose two-tenths of an inch, and fell again as it passed 
over The electrical instruments, although of the most 
sensitive character, were not at all affected during the storm 
The other papers read were “On the Meteorology of South- 
land, New Zealand, mm 1871,” by Mr C R Martin, and 
t On a Self-registermg Tide gauge and Electrical Barograph,” 
by Mi H. C. Russell, B.A , Government Astronomer, Sydney. 


PARIS 


Academy of Sciences, Nov 18 —-M Faye, president, in 
the chair —-The meeting commenced with another instalment of 
the ferment controversy, M Pasteur nsing and objecting to M 
Fremy’s remarks as reported in the Comptes Rendus of the last 
meeting M. Bouillaud followed, expressing his regrets that M 
Pasteur’s proposition with regard to the experiments had not 
been acceded to M A “Trecul then rose, and regretted that 
certam words which had appeared in the same number had not 
been uttered at the meeting He then read a note criticising M 
Pasieur’s remarks at that meeting The discussion then dropped, 
and M Tresca read a note on the best form for the ternational 
standard meters He proposes a section like the letters H or X 
-=M Bowllaud then read a paper on the theory of the produc- 
tion of ammal heat--M F Perrier read a paper on the 
prolongation of the French meridian .nto the Sahara by means 
of the trigonometrical junction of Algiers with Spain —The next 
paper was by M Jeannel on the natural production of nitrates 
and nitrites Among other conclusions the author arrives at 
this, that calcareous humus” in drying determines the com- 
bination of the elements of the am —M Max Marie presented 
the concluding paper of his series on the elementary theory of 
integrals of any order and their periods, after which followed a 
pape: on a new method of analysis founded on the use of 1magi- 
nary co-ordinates, by M F Lucas-—-M C Dareste presented his 
fifth paper on the osteologrcal types of osseous fishes —‘‘ Studies 
on the ventilation of transports ” was a paper by M E Bertin, 
giving the 1esults of some experiments on ventilation made on 
board the Calvados and Garonne, transports The apparatus 
used, worked by the waste heat of the furnaces, evacuated 35,000 
cubic metres of air per hour from the lower decks —-Notes on the 
Phylloxera were received from M Saint-Pierre and M Loarer 
‘Lhe forme: has found the msects on the wild vines of Vaucluse 
known as dembrusgues, and hence considers that the general 
opinion that this disease 1s the result of cultivation 1s erroneous 
Both letters were sent to the Phylloxera Commission, and 
notes fiom M F Banlla ona remedy for cholera, and M G 
Fabretti on the transmission of infectious miasmata were sent to 
that appomted to admımıster the Bréant legacy —A note from 
M Curral on the realisation of perpetual motion ın the planetary 
system was submitted to the examination of M Phillips, 
while a note from M Andru on the quadrature of the circle 
was, In accordance with a very old rule of the Academy, con- 
sidered as not received —M _ Serret then presented a note on the 
planetoid 116 Sirona, by M F Tisserand—-M J Bourget’s 
Memoir on the Mathematical Theory of Kundt’s acoustic experi- 
ments followed, after which came a note on “ Magnetic Energy” 
by M A Cazm-—-M E Becquerel next presented a note on the 
multiplicity of images, and the theory of accommodation, a 
paper on optical physiology, by M F P Le Roux.—M Samte- 
Claire Deville then communicated an account of M Cailletet’s re- 
searches on liquid carbonic anhydride and M F Pisam’s descrip- 
tion and analyses of a new silver amalgam from Konsberg in Nor- 
way —M Becquerel presented M Aug Guerout’s researches on the 
action of sulphurous anhydride on recently precipitated insoluble 
sulphides The author finds that a hyposulphite ıs the result of 
the reaction which takes place in three successive stages, these 
are the formation of a sulphite and hydrosulphuric acid, the 
decomposition of the latter, and of the sulphurous anhydride into 
sulphur and water, and the combination of this sulphur, whilst in 
the nascent state, with the sulphite formed at first —A note on 
the geographical distribution of the Perczna by M Léon Vaillant 
came next , and then M A, Gaudry’s note on a tooth of Elephas 
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priımigemus from Alaska The tooth contamed as much as 
23 97 per cent, of organic matter —-Next came M A Laboulbène’s 
paper on the elevation of central temperature ın cases of acute 
pleurisy, ox the abstraction of the liquid fiom the pleura, the 
temperature rose from o° 2 to 0° 3 C, after the operation.—M. 
Béchamp followed w:th observations on M., Pasteur’s paper, in 
which he stated that the wine ferment came from the grape skin 
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ROYAL Sociery, at 8 30 —On the Colouring Matters denved from Aromatic 
Azodiamines 2 Safranne Dr Hofmann, F RS, and Dr Geyger ~- 
Synthesis of Aromatic Monamınes, by intra-molecular atomic interchange 
Dr Hofmann, F RS -—~Investigation of the Attraction of a Galvanic 
Coil on a small Magnetic Mass J Stuart 

SOCIETY oF ANTIQUARIES, at 8 30—On Certain Prevailing Errors respect- 

+ mg French Chambered Barrows Rev W C Lukis, M A 

Linnean Society, at 8 -On the Skeleton of the Apteryx Thomas 

à AJhs —On New and Rare British Spiders Rey O P Cambndge, MA 

CHEMICAL Soctery, at 8 On the Reducmg Power of Phosphorous and 
Hypophosphorous Acids and their Salts Prof C Rammelsberg —Un 
Hvypophosphites Prof C Rammelsberg —On New Analyses of some 
Mineral Arseniates and Phosphates Prof A H Church 


FRIDAY, DECEMBER 6, 

GEOLOGISTS ÅSSOCIATION, at 8 —On Coal Seams in the Permian at Inon, 
Shropshire, with Remarks on the Supposed Glacial Climate of the Permian 
zie D C Davies -Note on a Well Section at Finchley Caleb 

vans 


SUNDAY, DECEMBER 8 
SUNDAY Lecrure SOCIETY, at 4 —On Arctic Experience, with a descrip- 
tion of the Esquimaux, John Rae, M D 
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Royar GEOGRAPHICAL SOCIETY, at 8 30 


TUESDAY, DECEMBER 10 
LONDON INSTITUTION, atq -~On Elementary Physiology Prof Rutherford 
PHOTOGRA! HIC SOCIETY oF LONDON, at 8 —Landscape Photography F 
C Earl—A New Actinometer J R Johnson 
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Society OF Arts, 2t 8 —On Galvame Batteres Rev H Highton 


THURSDAY, DECEMBER 12 
Rovat Sociery, at 8 30 
SOCIETY of ANTIQUARIES, at 8 30 
LONDON MATHEMATICAL Society, at 8 —On Geodesic Lines, especially 
those ofa Quadric Surface , and on the Mechanical Description of certam 
Quartic Curves by a mocified Oval Chuck Prof Cayley Note on the 
breaking up of the Inharmonic-ratio Sextic J J Walker 
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SCIENTIFIC RESEARCH AND UNIVERSITY 
ENDOWMENTS 
IDs a G the great development of 
scientific education, and the firm and prominent 
position which Science holds 1n public estimation, 1t must 
be admitted that a profound dissatisfaction and anxiety 
aie the prevailing feelings with which the conditions and 
prospects of English science are regarded by the culti- 
vators of knowledge To the outside observer these senti- 
ments appear simply captious and unreasonable. When 
so much has been done, why on earth should we com- 
plain’? The truth, however, unhappily 1s, that ın the 
midst of our apparent abundance we have still a great 
deficiency , and those frutts and results of Science, in the 
way of scientific research and discovery, which afford 
the true measure of our scientific condition, have by 
no means proportionably increased. Indeed it may be 
doubted whether the annual harvest of scientific truth 1s 
even as abundant as twenty or thirty years since, when 
Science had hardly penetrated even the outer crust of 
English society The character of our sctentific periodicals 
1s essentially altered. The Journal of the Chemical 
Society, for example, of which the original and proper 
function was to print the investigations of English 
chemists, now appearsto exist simply to inform us of 
what is accomplished elsewhere The volume for the 
year 1871 1s a stout octavo of 1,224 pages, of these, 
however, not more than 154 are occupied with original 
communications read before the Society, while the rest of 
the volume ıs filled with innumerable abstracts of the 
investigations of the chemists of Germany and France 
Ten years ago the same journal contained on the average 
at least 400 pages of original matter. 

Now, the perfection of science, ın all the various aspects 
in which it appears as an instrument of human progress, 
is manifested only in scientific inquiry , and to the scien- 
tific mind no technical skill, no abundance of informa- 
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tive character of scientific work, the want of intelli- 
gent appreciation on the part of the public, of even the 
value and ımportance of such work by which the student 
is deprived of that most powerful stimulus to exertion, 
the sympathy and support of others, deter many from the 
career of Science. Moreover, the very spread of scien- 
tific knowledge and education 1s, in its results, by no 
means in all respects favourable to the pursuit of pure 
Science A demand is created for the services of scien- 
tific men ın a technical direction which ıt 1s very difficult 
to meet, and which induces the student of Science to turn 
his attention to the practical and remunerative rather than 
to the theoretical aspect of his vocation. Many a man, 
too, of genus for research 1s compelled by the sad neces- 
sities of life to labour at the oar for the service of the 
community, 1s diafted into the ranks of popular lecturers 
to amuse the public with ready talk and brilliant exper- 
ments, or spends a life which he would willingly devote 
to scientific investigation as an officer of health, or an ana- 
lytical and manufacturing chemist, 

Such impediments, however, to the indulgence of men’s 
higher tastes and desires, have their root in the very 
organisation and necessities of modern society, and are 
not peculiar to English hfe But Science has in this 
country one special difficulty to contend with—the utter 
apathy in regard to the advancement of knowledge which 
has so long prevailed at the English Universities, which, 
without any doubt, 1s the main cause of our disasters. 
In Germany the universities are the very centres of 
intellectual progress ; and we might reasonably have 
hoped that here also amid the distractions of 
modern life these great institutions would have afforded 
at least one refuge for science and learning, and have 
supplied the few who might possess any exceptional capa- 
city for these pursuits with the means of existence and 
the means of work. Such, indeed, was undoubtedly the 
main object to which these noble institutions were 
destined by their founders, who equipped them with all 
the appliances necessary for the cultivation of the know- 
ledge of their day. But, unfortunately, they fell into 


tron, can be a substitute for this, or compensate for its | Wrong hands, and the class to whose protection and care 


absence, 

This view of the condition of Science ts not invalidated 
by the circumstance that a certain number of distinguished 
Englishmen are to be found whose scientific work ıs of 
the highest order. 


| 
| 


these great interests were confided betrayed in every way 
the trust committed to them, until at length abuses 
reached such a point that, after a prolonged agitation, 
university reformers succeeded in obtaiming the inter- 
ference of the Legislature m the form of the Executive 


In this country there are now, as has been the case in , Commission of 1854 The unsatisfactory way in which 


each generation for the last two hundred years, a limited 
number of individuals of powerful intellect and elevated 
aspirations, who have made scientific research the main 
purpose and object of their lives, Of such we have hap- 
pily sufficient living examples to preserve among us the 
true type of the scientific investigator, and to dispel the 
apprehension of intellectual degeneracy The labours, 
however, of modern Science are on far too extensive a 
scale to be carried on simply by the efforts of eminent 
individuals, Science requires the services of a class 
devoted to the extension of knowledge, precisely as other 
classes of society are devoted to commerce, to politics, or 
to agriculture. Such a class does not exist among us, 
and its absence 13 the greatest defect ın our social system 

Undoubtedly there are many causes which interfere 
with the growth of such a class. The unremunera- 
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this commission proceeded to remedy the evils com- 
plained of is even now not generally understood, 
When we consider the profound importance of learning 
and scientific discovery, not alone to the material and 
physical, but also to the intellectual and moral progress 
of the nation, we might well have anticipated that in any 
reform of the universities the first object of our statesmen 
and legislators would have been to provide for these great 
interests, and to restore the endowments of the university 
in this respect to their ancient uses. But the commission 
did nothing of the kind , its efforts were mainly directed 
to the suppression of pecuniary jobbery. But this having 
been effected, the further changes which they introduced 
proceeded upon the lowest possible estimate of the 
functions of an University, which they appear to have 
regarded not at all as a national instrument for the 
G 
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furtherance of knowledge, but simply as a superior kind | this journal on November 28 The spirit and purpose of 
of Grammar School Of the University, as thus under- | those present at this meeting will be best understood from 
stood, pecuniary prizes were to be the motive power, and | the resolutions passed by it These resolutions were — 
competitive examination the regulating principle The i, That to have a class of men whose lives are devoted 
resources of the colleges were dealt with from this point | to research 1s a national object 
of view Numerous scholarships were founded for the 2 That it is cesirable, ın the interest of national pro- 
support of students, on a scale so extensive, that, as has | gress and education, that professorships and special 
been computed, one-thnd of the students of Oxford are | mstitutions shall be founded in the Universities for the 
thus subsidised during their University career The | promotion of scientific research, 
remainder and gieate: pait of the endowments was nearly | 3. Tha- the present mode of awarding fellowships as 
all devoted to fellowships, varying in value from 200/ to | prizes has been found unsuccessful as a means of pro- 
300/ ayear, on these two objectsit is estimated that at | moting mature study and original research, and that ıt 
least 120,000/ 1s annually expended by the colleges of | 1s desirable that it should be discontinued 
Oxford 4 Thar a sufficient and properly organised body oi 
The fellowship which they tkus created 1s indeed a resident teachers of various grades should be provided 
unique and singular institution It 1s a life-estate con- | from the Fellowship Fund 
ferred by a coiporate body, witnout exacting m return The Society for the Organisation of Academical Study. 
any selvices whatever from its possessor, either to the | founded at this meeting, is constituted by no means ın 
college o to the community at large, and the chief the exclusive interests of the natural sciences, but for the 
iesult of the labours of the Executive Commission, whose | sake of the totality of knowledge The apprehensions 
business ıt was to reform the University, was theestablish- | which are felt in regard to the condition of research 
ment of this gigantic system of sinecure pensions,conferred | ın the physical sciences, are similarly and equally 
upon young men in the piime and vigour of life, as the | felt ın other departments of knowledge, and the 
reward of having passed a successful examination When | objects af this Society are such as to secure the good-wil: 
the ordinances framed by the Commissioneis come fully | and adhesion of every genuine student Much con. 
into operation, there will be, in Oxford alone, about 300 | sideration will be necessary to devise really practica 
sinecure fellowships arrangements, by which such ideas may be carried out 
In the arrangements of the Commissioners the most | On this point the evidence of those distinguished persons 
contemptuous disregaid was manifested for the interests | who have been examined before the Science Commussior 
of science and learning A few professorships of ancient | will be of the greatest value , but ıt 1s to be hoped that all 
date founded by men of a very different stamp, which | those who are familar with the requirements of the 
the colleges had suppressed, were revived, but no real or | several departments of Science will turn their seriou: 
adequate provision was made even forthe maintenance | attention to the subject, and give to the Society the benefit 
of lecturers and professo:s necessary to carry on the | of their co-operation and advice, with the view of heie- 
education of the place, and out of these vast funds, not | afte. laying before the Government an adequate anc 
a sixpence was devoted to the advancement of knowledge | piactical scheme for the re-constitution of the College: 
or the piomotion of scientific or literary research, or | and Universities, not simply as educational bodies, but 
to the support of museums and laboratories ' as national foundations for the preservation and extensior 
These arrangements were rot based upon any very | of knowledge B C BRODIE 
high estimate of human motives and desires, and ıt 
would have been suprising indeed if an ideal Umversity, | ; 
devoted to the interests of learning, knowledge, and truth, THE METEOROLOGY OF THE FUTURE 
shouid have sprung from such ashes As a matter of fact, J? would be a curious inquiry which we commend tc 
complaints are heard on all sides of the futility of this those learned in statistics, to determine how manj 
system, and the necessity of a redistribution of the college | millions of observations have been made in the Bnitist 
endowments 1s widely felt In this movement the Govern- | Isles on dry and wet bulb thermometers, on barometers 
ment have taken the initiative by the appointment of a | and or. other meteorological instruments It would be £ 
Royal Commission to inquire into the revenues of the Uni- | still more curious inquiry, seeing that the infinite industry 
veisities and Colleges of Oxford and Cambridge These | displayed ın these observations shows that the importance 
revenues have never as yet been fully disclosed, but we | of the study of Meteorology 1s universally conceded, tc 
may anticipate that a good deal of surprise and even m- | determine why it is that meteorologists, state-endowec 
dignation will be felt when the amplitude of these re. | and otherwise, have, as a rule, been content to grope then 
sources 1s contrasted with the inadequate results attained | way in the dark, and not only not seek to find, but per: 
by them Another contingency will then arse, to be de- | sistent!y refuse the clue, which, if followed, would bring 
precated by every lover of knowledge, the possible aliena- | them into the hight of day When some one some cen 
tion and dissipation of the ncble inheritance of science | turies nence—thank heavens, we have always that to lool 
and leaining which has been so inappropriately employed. | to in all branches of research—comes to consider the work 
It was in connection with these questions and with the | done by meteorologists durmg the present century, he 
view of considering the best application, m the interests of | will, unless he be some patient German Dryasdust detect. 
matuje study and scientific research, of the endowments | mined to examine all minutes of Boards of Visitors, al: 
of the Untversities and Colleges of Oxford and Cambuidge | Kew Committee Records, and the hike, give up the task 
that the public meetmg was held at the Fieemasons’ | in the most utter despair, and on the whole perhaps this 
Tavern on November 16, of which the 1eport appeared in i 18 the best thing that could happen 
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Surely in Meteorology, as ım Astronomy, the thing to 
hunt down ıs a cycle, and if that 1s not to be found in the 
temperate zone, then go to the fngid zones or the torud 
zones to look for it, and if found, then above all things, 
and in whatever manner, lay hold of, study 1t, record 1t, 
and see what it means If there ıs no cycle, then despair 
for a time if you will, but yet plant firmly your science on 
a physical basis, as Dr Balfour Stewart long ago sug- 
gested, before, to the infinite detirment of English science, 
he left the Meteorological Observatory at Kew, and 
having got such a basis as this, wait for results In the 
absence of these methods, statements of what is happen- 
ing to a blackened bulb in vacuo, or 1ts companion ex- 
posed to the sky, 1s, for research purposes, work of the 
tenth orde: of importance 

I said the thing to hunt down is a cycle. Now it may 
be asked,--Is there anywhere on carth a weather cycle? 
but anyone who asks this question will at once answer 
it himself—the question would certamly suggest the trade- 
winds and monsoons, which are short-period cycles But 
1s there anything more than this ° 

When I was preparing to go to India last year to 
observe the eclipse, Mr Feiguson, the able editor of the 
Ceylon Observer, who happened to be in London, was 
good enough (he was good enough to us all afterwards, and 
the Echpse Expedition of 1871 have much tothank him for) 
to give me much valuable local information about the 
tume of the year at which the monsoons broke up in the 
island. Nor was this all, he added that everybody in 
Ceylon recognised a cycle of about thirteen years or soin 
the intensity of the monsoon —that the rainfall and cloudy 
weather were more intense every thirteen years or so 
This of course set one interested 1n solar matters thinking, 
and I said to him, “ But are you sure the cycle recurs every 
thirteen years , are you sure itis not every eleven years ?” 
adding as a reason that the sun spot period was one of 
eleven years or thereabouts, and that in the regular 
weather of the tropics, 1f anywhere, this should come out 

This conversation Mr Ferguson thought fit to re- 
produce in the Ceylon Odbserver,and I have now lying before 
me a cutting from a number of that paper I saw in India, 
(unfortunately ıt 1s cut too much, for both date and writer’s 
name are gone) from which I make the following extract 
“The period is not /izrfeex years but eleven (as Lockyer 
states 1t) In the tropics, or at least, here in Ceylon, 
where we enjoy the regular changes of the two monsoons, 
the basic period runs five o1 six years dry, and five or six 
years wet These make eleven, and they form the medium 
cycle of ¢hvee—the grand cycle of thirty or thirty-three 
years—being three periods of the eleven cycles. But I 
must premise here that though I adopt these figues as 
noting a general run of cycle, itis by no means to be 
expected that, always, these changes shall run with mathe- 
matical correctness in given grooves, for there may be 
thirteen at one time, and next eleven, giving a grand 
cycle of thirty or thirty-three years ” 

It will be seen, then, that those who are not professed me- 
teorologists recognise not only the eleven-yea: period in 
the Ceylon rainfall, but possibly also a higher one still— 
that of thirty-thiee years In the press of work that has 
fallen upon me since my return to England, after my 
three months’ absence, I have been prevented from taking 
the opmion of my meteorological friends upon this most 
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important matter, but now there comes evidence on 
the question from an authority whose facts and opinions 
at once settle the matter 

Mr Meldrum, of the Mauritius, to whom belongs the 
honour of having established that the number of cyclones 
in the Indian Ocean and the West Indies varies with the . 
sun-spot area, has lately attacked the rainfall of the 
Mauritius, Queensland, and Adelaide from the sun- 
spot period point of view, with results which are simply 
startling, although Mr Meldrum very properly puts them 
forward to stimulate further inquiry, and not as final 

Mr Meldrum’s step from cyclones to rainfall is a very 
obvious one, because ıt ıs well known that cyclones are 
generally accompanied with torrential rans The years, 
therefore, ım which cyclones are most frequent should 
be more rainy than the years in which they are 
less frequent But Mr Meldrum remarks, in his paper 
communicated to the Meteorological Soctety of the 
Mauiitius, “to make the rainfall a fair test of the 
existence of a periodicity of cyclones in the Indian Ocean 
it would be necessary to know the annual rainfall over the 
same aea for the same length of time If such rainfall 
had no periodicity, we should have reason to doubt a 
cyclone-periodicity , but 1f there was a simular 1ain-peri- 
odicity, ıt would, so far, be a confirmation of a cyclone- 
periodicity ” 

Accordingly, as it 1s impossible to determine the ram- 
fall over the ocean, the law of the cyclones of which has 
been approaimately determined, there remains but one 
couise open, to observe the rainfall on the nearest points 


of land This is as follows for the above-named sta- 
tions — 
BRISBANE ADELAIDE PORT LOUIS 
Years Rainfall Years Rairfall Years Rainfall 
Inches Inches Inches 

1839 19 840 

1840 24, 107 

1841 17 956 

1842 20 318 

18.43 17 192 

1844 16 878 

1845 18 830 

1846 26 885 

1847 27 613 

1848 19 735 

1849 25 444 

1850 19 274 

1851 30 633 

1852 27340 

1853 26995 1853 39829 

1854 15346 1854 39435 

1855 23145 1855 42 665 

1856 24921 1856 46 230 

1857 21156 1857 43445 

1858 21522 1858 35506 

1859 14342 1859 56 875 
1860 s463 1860 19670 -1860 45 165 
1861 69 44 1861 68 733 
1862 28 27 1862 28 397 
1863 68 82 1863 33 420 
r864 47 00 1864 | 24.147 
1865 241I 1865 44 730 
1866 37 24 1866 20 571 
1867 6104 1867 35 970 
1868 35 98 1868 64 180 
1869 5436 1869 54575 
1870 79 06 1870 45575 
1871 45 45 1871 41 610 
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Now, we know, to start with, that the years of mmimum 
and maximum sun-spot frequency were as follows — 


Min, epochs . » » 1833, 1844, 1856, 1867 

Max , Ei 1837, 1848, 1860, 1871 Č) 
and Mr Meldrum has shown that these years were also 
those of minimum and maximum cyclone frequency 
Let us begin by examming the Port Lous Observations, 
embracing nineteen years (1853-1871). 

Taking the rainfall in each minimum and maximum 
epochal year, and ın one year on each side of 1t, Mr. Mel- 
drum gets— 

Rainfall Total Rainfall 
42'665 

46 20 133 340 
43 445 

56 875 

ss | 170 774 
68 733 


20 571 
35 970 120 721 
64 180 


Years, 
1855 k 
Min, 1850: ea. 4 
1857 e a 3 


f 1859 5, ree 
Max, | tee Se. 


TSOL . « a 

1866 à. 

Mın.e < 1867 ... 

! 1868 s a 

“ These figures show a matked excess of rainfall for the 

three years comprising the maximum sun-spot year 

(1860), which was also the year of maximum cyclone 

frequency. 

“ If in place of one year, we take two years on each side 

of the epochs, we shall get— 


Years, Rainfall. Total Rainfall 
1854 e « a 39435 
1855 . . « 42665 
Min. < 1856 . + 46230 207 281 
1857 e. e 43445 
1858 . . . 35506 
1858 . . . 35506 
1859 . GOSTS 
Max, 1860 . . 45 166 234.677 
1861 . . . 63733 
1862 . . . 28397 
1865 » « 44730 
1866 . 20 571 
Min, 4 1867 . 33 970 220 026 
1868 . . 64 180 
1869 . . . 54575 


Here, again, a similar result 1s shown, It 1s not so well- 
marked as the former one, partly owing, Mr, Meldrum 
suggests, to the rain-gauge having been removed in 
1866 to a temporary Observatory, where the rainfall was 
probably somewhat greater, 

“So far, then, as the Port Lous observations enable us 
to judge, ıt may be said that during the last twenty years 
there has been a rainfall-periodicity corresponding with 
the cyclone-periodicity in the Indian Ocean south of the 
Equator. 

“This may be considered as confirmatory of the correct- 
ness of the cyclone period ; for if the rainfall a? one sta- 
tion shows a corresponding periodicity, much more should 
a mean of the rainfall at many stattons within the whole 
cyclonic area do so” 

Mr Meldrum next passes on to the Australian observa- 
tions, remarking that, although Adelaide and Brisbane 
are a long way outside the area for which the cyclone 
period was determined, there also the rainfall tables seem 
to point to a simular periodicity. 





The Adelaide twenty-two years’ observations give — 


Years. Rainfall, Total Rainfall, 

1843. + 17'192 

n. 1844 i 16 878 l 52 900 
1845 A 18 830 
1847 . . 27 613 

Max. 1848 19 735 72 792 
1849 . . - 25444 
1855 . 23 145 

Min 1856 . , 24 921 69 222 
1857 « + 21 156 


By taking five-year periods we get — 
Minimum =: 100 076 inches 
Maxuimum=118951 , 
Minimum= 106090 p i 
We next come to twelve years’ observations at Bris- 
bane, for which science 1s indebted to Mr Edmund 
McDonnell. Comparing them with the Mauritius obser- 
vations for the same period, we cannot but be struck with 
a resemblance, which comes out still more forcibly when 
we take three-year periods, thus '~ 


Years Port Louis Brisbane 
1860 45 166 54.53 ) 
1861 68733 >142296 69'44 > 152 34 
1662 28 397 28 27 f 
1863 33420 68 82 
1864 24147 ọ 102297 4700 139 93 
1865 44730 24 11 
1866 20571 37 24 
1867 35970)120721 6104 134 26 
1868 64 180 35.98 
1369 54575 } 54 30 
1370 45575 9141760 7906 178 87 
1871 41610 45 45 


At both stations the epoch of minimum rainfall 1s co- 
incident, or nearly so, with the epoch of mimimum 
amount of cyclones, which is itself coincident with the 
minimum amount of sun-spots , and that at, or near, the 
maximum of sun spots and cyclones, we have also a 
maximum amount of rainfall. 

Mr, Meldrum’s important paper concludes as follows -— 
“ From what has been said ıt will, I think, be admitted that 
at least a case of supposed periodicity of rainfall has been 
made out, and that it is highly desirable that the matter 
should be further investigated. This can be done chiefly 
by long-continued obsei vation under the same conditions 
as to locality, size of gauge, &c., and perhaps to some 
extent by ascertaining, if not the actual rainfall, at least 
the years remarkable for the comparative absence cr 
abundance of rain in former times, 

“Tt should be remarked that some localities are 
probably much more favourable than others for showing 
the operation of a general law of this kind, for there 
may be local causes affecting the rainfall so powerfully 
as to completely mask the effect of a weaker but more 
general cause , and therefore ıt would be no proof of the 
non-existence of a connection between rainfall and sun- 
spots to show that the observations taken at such and 
such places were not in conformity with the supposed 
periodicity. 

“We should be inclined to think that the best mode of 
testing the matter would be to obtain records of obser- 
vations carefully made for a long period in some of the 
islands of the Indian and Pacific Oceans, for example: 
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far removed from the disturbing influence of Continents, 
and then to take a mean of all the observations, 

“The Adelaide and Brisbane observations would seem 
to indicate a rainfall-periodicity altogether independent 
of a cyclone-periodicity, both being apparently the natural 
consequences of one andthe same law But it would be 
rash to say more at present, and I should wish it to be 
understood that the object of this paper is simply to 
stimulate further inquiry ” 

Since Mr Meldrum’s results have reached me, I have 
tested the Cape and Madras rainfall, to see if the same 
result 1s to be got from them, and with the following 
results — 


Cape Inches 
í 1847 224) 
Max. 1848 232 ( 686 
l 1849 ‘ 230 
1854. i 200 
Min 1855 ia ya 245? 639 , 
1856 o + i 19 4, 
1859 ks 367 
Max 1860 291 °912 
1861 25 4 
1856 . 192 
Mın 1867 à 220? 620 
1863 199 
1869 32 3 
MX. 1870, 28.9 § 023 
(For two years only) 


From the Madras observations at my disposal only one 
maximum and one minimum can be given — 





Cape Inches 
(1843 a Al'o 
Min 1844 Se i 450? 125 
1845 oe 390 
1847 TE Sro 
Max 1848 5 St gol 175 
1849 540 


Surely here ıs evidence enough, evidence which should 
no longer allow ns to deceive ourselves as to the present 
state of meteorology. A most important cycle has been 
discovered, analogous ın most respects to the Saros 
discovered by the astronomers of old. Indeed, in more 
respects than one, may the eleven-yearly period be called 
the Saros of meteorology, and as the astronomers of 
old were profoundly ignoiant of the true cause of the 
Saros period, so the meteorologists of the present day 
are profoundly ignorant of the true natwe of the con- 
nection between the sun and the earth. 

What, therefore, 1s necessary in orde: to discover the 
true nature of this nexus? Two things are necessary, and 
they are these In the first place, we must obtain an 
accurate knowledge of the currents of the sun, and 
secondly, we must obtain an accurate knowledge of the 
currents of the earth. The former of these demands the 
united efforts of photography and spectrum analysis, and 
the second of these demands the pursuit of meteorology 
as a physical science, and notas a mere collection of 
weather statistics, When these demands are met—and 
in spite of the Mrs Partingtons who are endeavouring to 
prevent this, they will soon be met—we shall have a 
Science of Meteorology placed on a firm basis—the 
Meteorology of the Future. 

J. NORMAN LOCKYER 


HARTING’S HANDBOOK OF BRITISH BIRDS 


A Handbook of British Birds Showiag the distribution 
of the resident and migratory species in the British 
Islands, with an Index to the records of the rarer vist- 
tants By J E. Harting, F.LS., FZS. 8vo. Pp 198 
(London Van Voorst ) 


R. HARTING’S “ Handbook of British Birds” will 
be of much use as an easy work of reference to 
the many students of the feathered tribes of these islands, 
although it can only be employed as a supplement to one 
of the standard authorities on the same subject It con- 
sists of two parts—first, a list of the British birds, properly 
so called, being residents, periodical migrants, and annual 
visitants; and, secondly, a list of rare and accidental 
visitants In the former part a short account of the dis- 
tribution of the species within the British Islands 1s given, 
in the latter a complete list of a//the recorded occurrences 
of the species within the same limits In the latter cas? 
the list seems to have been very carefully compiled, and 
will be of great use to the collector, who, withéut it, would 
have to refer to a dozen different journals and periodicals, 
in order to ascertain how often any “rare visitant” had 
been previously noticed. 

Mr Harting’s estimate of the total number of “ British 
birds,” ordinarily so-called, 1s 395, being 43 more thar 
that of the third edition of Yarrell’s History “ Of these, 
in round numbers, 130 are Residerts, 100 Periodical 
Migrants, and 30 Annual Visitants, the remainder bein r 
Rare and Accidental Visitants” The last named cate- 
gory, 1t will be observed, forms a laige proportion of the 
total number of species usually included in the British 
list, being at the preseat time 135 out of 395, or rather 
more than one-third of the whole, And this 1s a propor- 
tron which 1s certain to be considerably increased as time 
progresses, not a year passing without the arrival of one 
or more stragglers from distant lands, the occurrence of 
which has not been previously recorded 

The composition of the “ Accidental” list is a matter of 
considerable interest Mr Harting classes 14 as Asiatic, 
11 as African, and no less than 43 as American “It 1s 
extremely difficult,” our author remarks, “to beleve that 
the non-aquatic species of the last category have actually 
journeyed across the Atlantic, and performed a journey of 
1,700 miles on the shortest route, vz Newfoundland , 
but that most of them have actually done so seems proved 
by the fact that they have never been met with in Green- 
land, Iceland, and the Faroe Isles (the only countries 
through which they would otherwise have passed by a 
change of route), and that many which have thus found 
their way to England or Ireland (as, for example, dge/@us 
phenicenus, Cuculus americanus, Ceryle Alcyon, Argralitis 
vociferus, Totanus solitarius, Tringa bonapartit, Botaurus 
dentiginosus, and others) have never been met with on 
any part of the European continent As might be ex- 
pected, at least half the American species found 1n this 
country belong to the orders Grallatores and Natatores, 
while of the fourteen species of Insessorial birds, none of 
them, with the exception of Ageleus pheniceus, has oc- 
curred half-a-dozen times This plainly shows that their 
appearance on this side of the Atlantic is the merest 
accident, and not the result of any continued and suc- 
cessful attempt at migration. Jn some instances, at 
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least, it 1s not uneasonable to suppose that these small 
buds must have availed themselves, to a great extent, of 
the uigging of passing vessels, 01 have been brought to 
this country in cages, from which they have been allowed, 
accidentally or designedly, to escape ” 

As regards the nomenclature and arrangement of the 
birds contained in his lists, Mi Harting has not, we think 
been quite so successful as in his accounts of their 1ange 
and of their occurences in the Brusi Islands The 
American Cuckoos aie certainly not ieferable to typical 
Cuculus, and ought to stand as Cocsysi, Erithacus (not 
Erythaca) 1s the correct spelling for the generic name of 
the Red-breast, as any Latin dictionary will show Th:> 
Huundinide are typical Passeres,and should not be placed 
between the Bee-eaters and Swifis, as Mr Harting pro- 
poses (p 35) The Ibises should not be 1eferied to 
the family “Tantalide” Tantalus ıs nothing morc o- 
less than a foim of Stork, and should be placed under 
the Ciconiude , whilst the Spoonbills (arranged by Mr 
Harting as an independent family really appertain to the 
group of Ibises (Ibidida:) The interposition of the Cranes 
between the Storks and Heiors is most unnatural 
There can be no question that the nearest relatives of the 
Grues are the Bustards and Rails What can be the ob- 
ject of inventing such a family as the Petrocinciide: (p 
99)? The Spine-tatled Swift 1s by no means a Cyfselus, 
as Mr Hating calls ıt (p 127) but belongs to a dif- 
ferent sub-division of the Cypselidze, distinguished by the 
structure of its feet Lastly, when sucn excellent genera 
as Coccyzus and Chetura are rejected, it 1s going a little 
too far to follow Coues and Bonaparte in adopting such 
a mete section of Procellaria as Avstrelata 

It would not be difficult to extend our ciiticisms in this 





direction, but it 1s only fair to say that such minor defects 


will not seriously interfere with the great usefulness of Mr 
Harting’s “ Handbook of British Birds ” 
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OUR BOOK SHELF 


The Clematis as a Gard’ Flower By Thomas Mooie, 
FLS, and George Jackman, FRHS (London 
Murray ) 


A NOLGE of a book of this xind mav at first sight seem 
out of place in a scientific periodical Those stray threads, 
however, of b ological investigation which have at various 
times attracted curiosity rather than study, and have, at 
any rate, been for the first time methodised in Dar- 
win’s “ Aninals and Plants under Domestication,” will 
depend upon works of this kind for their further develop- 
ment Itis hardly generally understood that the pioduc- 
tion of what are called in popular language, “ Florists’ 
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flowers” re3ts on two perfectly different principles and 


methods of procedure The one 1s obvious enough, it 
may be called an accelerated natural selection, consisting 
as ıt does of merely growing con a very large scale the 
plant which it 1s desired to improve, and tien selecting 
repeatedly fiom the sports which are Sure to occur those 
which confoim most nearly to some preconceived standard 

But the other and far less thoroughly understood method 
consists in destroying the fixity of ancestral type by per- 
sistent and involved hybridising At first the hybrids are, 
as might be expected, intermediite between their parents , 
after a time, however, the seedlings from ciosses exhibit 
variations of habit and characters which could not possibly 
be expected, and which, consequently, make the business 
of raising new horticultural varieties almost as speculative 
as a lottery. Florists’ flowers are, consequently, the ex- 
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: pression of the action of laws of which we at present know 
next to nothing, but the investigation of which is of the 
highest interest The only possible way of pursuing it 
1s obviously-the careful comparison of a hybrid offspring 
| with its various progenitors, somewhere amongst which 
the latent characters must lurk concealed which 1eveal 
themselves often so unexpectedly A book of this kind is 
naturally, therefore, turned to ın the expectation of its 
supplying facts of the kind required A difficulty, how- 
ever, dimmishes, as in other cases, its value in this respect. 
ı Horticulturists, as a body, are far from unsympathetic 
towards scientific inquiry , but business operations cannot 
always be carried on in a scientific spirit When crosses 
are made for the purpose of producing new forms, it 1s 
generally done on a large scale, and quite promiscuously, 
merely avoiding what practical tact points out as unde- 
| sirable stiains, No record 1s kept, and the seeds are often 
sown in a single batch , consequently, 1f a striking variety 
makes its appearance, 1t 1s often all bu: impossible, as for 
trade purposes it rs not necessary, to assign to it its propel 
ancestry Take, for example, a garden Clematis, named 
after its producer, C FYackmanuz \botanically, by the way, 
a hardly legitimate appellation) All that can be certainly 
said of 1t 1s that, amongst others, C. Veticed/a and C. lantu- 
ginosa hold a prominent place in its ancestry. The first 
is a European species producing an abundance of mode- 
1ate-sized, 1ather dark-colomed flowers The latter is a 
native of Japan, producing large pale-coloured flowers 
rather speringly , ıt 1s the parent, more or less remote, 
of most of the garden hybrids raised within the past ten 
ears It ıs from these souices, therefore, with proba- 
bility, that C Fackmanni derives its good qualities, In 
another hybuid, where, it haying been raised by an ama- 
seu hoxticultuiist, tne history 1s known, the relation of 
the qualities of parents and offspring 1s all but inexpli- 
cable Mr Anderson Henry crossed C lanuginosa 
already alluded to, wh.ch bears pale lilac flowers as much 
is eight inches across, with C Jo; tuner, also of Japanese 
origin, with white floweis 1ather smaller and of a different 
character He obtained, amongst other forms, C Zaw- 
sontaita, which possesses flowers as much as ze and ahalf 
inches across, and of a rosy purple, yet it could not pos- 
s bly owe either its size or colour to its immediate parents, 
[hat questions of this kind should be dealt with ın what 
1s after all a parely horticultural work, is a striking proof 
of how little 1eason there really is to despair about the 
geneal interest excited by scientific work, The whole of 
horticulture 18, 1n a sense, a vast field of biological research, 
with results all ready to hand. It is due entirely to Mr, 
Darwin that the attempt has been made to gather them 
in Peihaps the authors will hardly care, at least at 
present, to have their book stigmatised as too scientific, 
; It contains all that can be desiderated of the pure gaiden- 
ing of its subject, aad 1s capitally illustrated with plain 
ı and coloured illustrations W T T. D. 


Synopses of Subjects taught in the Geological Class, 
Colles. of Physical Science, Newsastle-ou-Tyne, Unt- 
versity of Durhem By David Page, LLD, F GS, 
(Edinowigh and London Messrs Blackwood ) 


THESE Synopses are most compiehensive, and will, we 
dic sure, be of some value to students and science- 
teachers They emorace the subjects taught in the junior 
and senior divisions of Dr Pages class In the former 
division the subjects follow each other thus —Physical 
Geology, Elements of Biology, Physical Geology and 
Lithology, and Descriptive and Historical Geology 
Under the heading of “Sento: Division,” we find Phy- 
sical Geology and Mineralogy, Mineralogy, Descriptive 
Geology and Palawontology, Paleontology, and Economic 
Geology The Synopses are characterised by the same 
| clearness and precision for which Dr Page’s text-books 

are so justly noted On glancing over the pages, we were 
surprised tofind in the “Tabular Synops.s of European For- 
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mations” a “ Metamorphic System” underlying the Lauren- 
tian, and an “ Azoic Cycle,” preceding tne Palæszo c 
Now there miy be a Metamorphic S,stem of older date 
than the Laurentian rocks, and strata deposited during 
“ Azoic” times may also exist, but at present we have 
no knowledge either of the one or the other Murchison, 
we thought, had settled once and for ever that the 
crystalline schists of the Scottish Highlands were of 
post-cambrian age, G 
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LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 


by hes correspondents, No notice ts taken of anonymous, 
communications. | 


The National Herbarium 


PERMIT me, ın your columns, to give shortly the grounds upon 
which I made the statement that no herbauum of any kind ex- 
isted at Kew Gardens during the time of the Airtons, but that tle 
Banksian Herbanrum was often, and for a long time systematt- 
cally, used for naming the Kew planis (NATURE, Oct 3, 1872, 

450), which statement is thus dealt with by Dr looker 
(NATURE, Oct 24, 1872, p 516) —“ Nor was the naminz of 
the Kew plant» carued out ın London, as is supposed There 
was a large herbiruum in constant use at the Royal Gardens at 
the very period alluded to, the breaking up of which, when tt 
was proposed to give up the Gardens, necessitated the formatio1 
of another ” 

Instead of my statement being a supposition, it was hased on 
the following data —1 The lists of the plants sent up from Kew 
Gardens to be named by Solander when Curator of the Banks. in 
Herbarium, which were duly entered in the “garden book,” s'il 
preserved in the Botanical Department here 2 ‘The conunuircs 
of this practice to a recent date, as evidenced by the following 
aiticle in the engagement between Mr Brown (Solander s suc- 
cessor 1n the Bankstan Herbarium) anl the tiustees of the 
British Museum when he became kceper of this department in 
June 1872, “that Mr Brown Lave full lbeity to asust the 
Superintendent of the Royal Botanical Gardens at Kew, ın like 
manner as durmg the hfetime of Sur Joseph Banks’ 3 The 
specific statements in several official reports of the lite Su W 
J Hooker, such as this from one dated 31st December, 1854 
tt Tall 18533 our garden was utterly destitute of the two former 
appendages,” viz , an herbairam and library 

I was surprised to read Dr Hookers declaration that his ev.- 
dence 1s “ unequivocally opposed” to the transir of the collection 
of dead plants from the British Museum to Kew In tha case I 
have completely misunderstood Lis position in the reperted 
attempt» that have been made to destroy the sctentifi. pontio 1 of 
the National Herbarium at the British Museum In 1858, when 
the trustees of the Museum were induccd to inquire nto the 
necessity foi the existence of the herbutum in London, they ex- 
amined 1)- looke: among othe: witnesses, and m then finding 
they say, ‘ Sir W Hooke, Dr J Hooker, and Di Tandlky 
have given ieasons 12 favour of tne removal of the co'lections 
from the Britush Museum to Kea, with the view of rendering 
that establishment moie complete ” Other testimony, however, 
had more weight, and s3 they were ‘‘ unanimously of opinion 
that it is not desirable to recommend the translation of the 
botanical collection from the British Museum to Kew ” (Return, 
House of Commons, 1859, No 126, p 12) Ten years after, in 
the memorial presented through the Board of Works to the trus- 
tees, Di Ilooke: proposed that a “Reference Herbarium,” 
consisting of the ‘* British Museum Herbarium, mvs the speci- 
mens requued fo. Kew” should be kept at the Museum for the 
use of ‘botanists, geolozists, amateurs and others rewdent in 
London, or passing through it, who may want information which 
it would not be worth their wlile gomg to Kew to procure” 
And more recently, in his evidence betore the Scunce Commis- 
sioneis, Dr Hooker repeats this propo al with somewaat more 
of detail The great suientific working herbarium to which al 
botanists should come should be at Kew (Q 6,683) To secure 
this, “the two herbaria should be arringed under one head” 

6,685) I could bring the collection under one system” 
(Q 6,730) It would be the duty of the first herbarium ın the 
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| countiy (ze Kew) to supply the British Museum (Q 6,748) 
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The specimens, “on their aural at the Uritwh Museum, cs 
be put into then laces by the o'Hvers there, the opeiation bemg 
a> simple a» that of patting books oa a shelf,’ and im future "a 
subordinate coul? mteica! ite the additions ” (Q 6,732) 

No doubt these propo-a's (excluding thait made in 1858, on tie 
death of Ma Brown, aid before the appointm.ntof Mr Bennet! , 
contemplate the mainteniace of a co'ucuon of ‘lead plants 11 
London. Bata colection fro n which ‘Salis ecumens of interes. 
only to the scientific botamst have been acimoved to Kes 
(NATURE, vol 1. p gor), and consisting oily of the worthless 
duplicates of the two amalgamated hurbina, woull be utteriy 
useless for scientiic p irpusts, ane its maintenance would unques- 
tionably be a wasze of public money 

I wall only add that there 1s certainly nothing to prevent Dr 
Hooke: “‘1ecrutting” the British Museum Herbarium from that 
at Kew to any extent, at once, and wi hout the intervention of a 
Royal Commussion It 15 quite certain that the trustees and my 
predecessors, like myself, would have welcomed sets of the 
numerous collectiens, mide at the expense of the Britwh Govan- 
ment, which have beea dotrdatel from Kew to “ America, 
Pars, Austria, Prassia, Hanower, Hollaid,’ Ac, bit none of 
which have ever neen sint to the National [lerharium at the 
Batish Museum ' Wo CiranRULHERS 
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THERE 1s 12) consistency between Sun W Hookers state- 
ment, quoted by Mh Canuthets, that ‘tll 1853 our ganden was 
utterly destitute’ of an herbarium and liorary, and mine that in 
the Aiton» tıme there was a lirge herbarum hue, hept up for 
naming the garder collections Su W Hooker of course re- 
ferred to the pevtol duiing which the gadens had been public 
piopeity The he: burum in question was broken up when Kew 
ceased to be a private estabilshment The words quoted by 
Mr Canuthers ought hardly in fanacss to be detached from the 
context Sir W  Tookci’s meaning was, of comse, that the 
gardens, asa public deparemcat, possessed, till 1853, no official 
herbanum or library He goes on to speak of his own privite 
ones, by mean. cf which the work of the garden had ben 
carried on ever su ce he became ducctoi, and which, having at 
his death been purchased by tnz Government, form, w th 
those presen'c | by Mr Buntham and others, the foundation of 
the present collections 

It 1s necessary to mention this, as otherwise Mi Caiuthers’ 
qiotition might lead anvone uaicquamted with the facts to sup- 
pose that the work of Kev Gadens up to 1853 had been con- 
ducted without any herbarium or libiary whatever 

Mi Caruthers 1» mistaken m implying that I ever suggested 
the supplying the I uth Museum with ‘worthless duplicate,” 
hom Kew, andcq ally so'n statmg that ‘‘none”’ of the collec- 
tions distiibuted he e have cyer been sent to the Bittish Museum 
Such an assertion: no encouragement tos.nJ more Nor docs 
the fact that no reun of any hind his cver bon made by the 
British Mus.um for sone thousinds of specimens that have bec 1 
sent to it from K +, oki mich indacemcat to continue su h 
gifts Iti, the clear-luty of this, as ofother similar esi vblishment,, 
to distribute 1s duplicates to such stitutions as exert the nsclves 
to make a suitable ~auun his is the case with the [Teroary 
of Aminta, Russia Pius, Holland, & , and, in fas’, with ail 
kindred establishments with which Kew corresponds It 15 the 
acquisition by this meins of authenticated specimens fiom almost 
evely seat of botamcal 1excarch, which more cpecially gives to 
the Nanonal Hednrium of Kew Gaidvns the mc pparable 
pos tion it now hol:s Jos D ITooknr 

Royal Gadens, Kew, Dec 3 


The Meteoric Shower 


WHILE the observations of the recent meteouic shower con» 
tinue tò attiact geneval atte 1101, the following notes of some 
descriptions of the d'splay that have reached me, which will con- 
tribute u-eful results for compuison with published accoun s of 
the phenomenon that have already appeared, wiil, pernap, In 
Interesting to yo tr readers -— 

On the ungh’s ‘mmediately preceding thit of the star shower 
the sky was at some places unclouded, and obsersations of 
meteors were recorded The large meteor deseribed in a recent 
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number of NATURE as having been seen by Mr Denning at 
Bristol on the evening of the 23rd ult , as well as a single other 
shooting star noted during a watch of the sky whenever it was 
cledr by the same observer on that evening, seem, from their appa- 
rent courses, to have been both possibly directed from the now 
well-known radiant pomt of the meteors of Biela’s comet, but 
only a small number of shooting stars appears to have been 
visible on that mght. During a watch for ten minutes, kept at 
four different times between half-past 7 and half pasto pw on 
the following evening, near Regent’s Park, in London, Mr H 
W Jackson observed, in each watch, a shooting star as bright 
as a first-magnitude star directed m each case from the recently 
determined radiant point , while, with an equally uncloudy sky, 
on the following evenmg of the 25th, three small meteors from 
the same radiant point, and two brighter ones from other direc- 
tions, were seen by Mr Denning at Bristol between 8 and 11 
PM in two imtervals of a watch for half an hour A small 
meteor of the same stream was recorded by Mr Denning on the 
26th, but their numbers on this, as on the previous mghts, were 
evidently inconsiderable, a clear view of the sky on the night of the 
26th, between r1h zom and rzh 40m , affording Mr Jackson, at 
Tooting, no observation ofa single meteor The time of first 
approach and commencement of the bright star-shower seen on 
the evening of the 27th ult must therefore have been later than 
shortly before 1 o’clock on the previous morning A completely 
overcast state of the sky after midnight on the night of the shower 
appears to have prevented observations of 1ts close, and probably 
of its complete extinction on that might, after the greatly- 
diminished intensity which it had taen attained, but a corre- 
spondent in London informs me that, ın spite of the densely 
overcast state of the sky, which prevenzed any view of the 
shower from heing obtained m the metropolis, an ex- 
ceedingly bright meteor was seen to flash lke lghtning 
through the clouds at about 4 o'clock, Aw, on the 
28th On the evening of the 28th Mr Greg watched for 
shooting stars, and for any remnants of the star shower of the 
previous evening which might be visibe, at Buntingford, in 
Herts , but although the sky was quite clear he failed to see any 
meteors A strict watch for outlying meteors of the shower was 
also kept by two observers at Hawkhurst, in Kent, on the even- 
ing of the 28th, where the sky was quite cloudless between gh 
and Ith 15m PM, but without success, only four shooting 
stars of ordinary character being visible auring more than two 
hours of their simultaneous watch An interval of about forty- 
four hours 1s thus clearly determined in which the first mdica- 
tions of the star-shower must have ansen, reaching the maximum 
of its intensity towards the midale of the period, and disappear- 
ing so completely before its termmation as to leave the whole 
expanse of the sky almost as perfectly frea from shooting stars 
as it was before its commencement 

In addition to the early appearance of the shower recorded in 
NATURE of the 5th inst as having been seen near Dublin, I 
have received the following communications from observers 
relating to its early visibilty and abundance At Brancepeth, 
near Durham, Mr Joseph Lawson first began to count the 
meteors at 5 o'clock, and continued to enumerate them until, 


towards 7 o'clock, their constantly increasing frequency obliged | 


him to desist During the last half hour of his estimation the 
rate of their appearance was about ten per minute, while a total 
number of 1,000 meteors was counted bezween 5 and 7 o'clock 
The rate of their appearance in the first was thus little less than 
that of their appearance in the latter portion of his watch Mr 
S. J Miller, at Wisbeach, first noticed tne abundance of shoot- 
ing stars at Sh 4om, and counted in three mmutes twenty 
meteors, or about six or seven per minute Soon after this, at 
about 6 o'clock, their number was ten or twelve pe: mmute 
During their appearance before 6 o'clock, Mr Wood, 
at Birmingham, considered them to be fallmg from 
Sh 45m when he first observed them, at a rate of about 
fifteen per minute,- while the result of his enumeration 
between 6h and 7h was at least 600 meteors, and in occa- 
sional intervals between 6h and 7h 15m, when the sky became 
gradually overcast, the average rate of appearance was found to 
be increasing nearly uniformly from 8 to Io per minute, showing 
that the intensity of the display before 6 o'clock was httle 
inferior to the maximum which it appears afterwards to have 
gradually attamed At York the first attempt to estimate their 
numbers was made by Mr T H, Waller, at § 30 o'clock, when 
the meteors were found to be appearing at the rate of 12 or I 5 
per minute, At 6 o'clock their numbers had increased to about 


20, and at 7 o'clock to about 30 or 40 per mmute for one 
observer At 8 o'clock the best determination of their numbers 
was however obtamed hy two of Mr Waller’s scholars, who, 
standing back to back, counted 79 meteors in Im I5s or 31 
meteors per minute for each observer The principal maxima 
of the shower at about6h 30m, and 8h 15m PM, as mostly 
clearly shown by the continuous observations of Mr Lowe at 
Highfield House, and by Prof Grant, who was assisted in his 
observations at the Glasgow Observatory by Prof G Forbes, are 
also generally indicated by the observations which I have re- 
ceived, and the gradual diminution of the showe alter 9 o'clock 
was observed at Newcastle-upon-Tyne as well as by some of 
the observers who combined in their watch for its appear- 
ance for the Bnitish Association The frequency of the 
meteors after 9 o'clock was iegarded by Mr. Wood as not more 
than a quarter of what it was at about 6 o’clock, when they were 
first seen, yet these numbers continued for some time to be con- 
siderable and quite unusual Near Rothbury, m Northumber- 
land, repea.ed estimations of their abundance were made by Mr. 
G A Lebour ın different parts of the sky, and at different times 
between the hours of 7 and ro o'clock, with the following 
results — 
From 75 20" to 72 28™ 100 meteors falling perpendicularly 
in the west (the east cloudy) 
100 meteors falling vertically in the 
east (the west cloudy) 
100 33 33 
Meteors too numerous to count at 
gh , fallmg in showers atgh 15m, 
especially in the north , one bright 
red with beautiful red streak, 
which lasted more than 10 seconds 
Meteors still falling, but in smaller 
numbers 
In 20 mnutes after ro o'clock 35 meteors were seen by one 
observer mn a clear part of the sky, which scarcely exceeded a 
quarter of the sky In 10 minutes after 11 o’clock ten meteors 
only were counted in the same space, and im 20 minutes after 12 
o’clock 9 meteors only could be seen The rate of decrease of 
the shower from shortly before 10 o'clock until after midnight 
was thus apparently more rapid, and the decline of its intensity 
appears to have been considerably more complete than the first 
brightness and progress of its gradual increase may be concluded 
to have been during the earliest hours of its observation, 
Newcastle upon- lyne, Dec 7 A S HERSCHEL 
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The De Novo Production of Living Things 


WILL you allow me to ask Dr Bastian to state in your 
columns, in reply to this note, the specific gravity of the turn Ip 
infusion, to which a “ fragment” of cheese has been added, and 
which, he states, has rarely failed to give him positive results in 
his endeavours to obtain evidence of the dz novo production of 
living thmgs from dead matter If Dr Bastian should be un- 
able to g.ve the specific gravity of the infusion, perhaps he will 
be so good as to state accurately the weights of water, turnip, 
and cheese employed Iam, of course, acquainted with the 
directions he has already given, but wish to avoid any objection 


| from him or others on the score of improper preparation of the 


| from a Sanskrit source 
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infusion to results which I may obtain and publish 


E. RAY LANKESTER 
Exeter College, Oxford, Dee 7 
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The Birth of Chemistiy 


Your correspondent, “A H,” in alluding to my mention of 
the /nside Cassitertdes, inquires whether the name was derived 
The word xagstrepos 1s used both by 
Homer and Hestod, and it 1s possible that it may have been 
borrowed from the Sansknt fastiva, and that tin was füst pro- 
cured from India The Sanskrit word for tm— ast a—is clearly 
related to the verb ās, to shine It is Strange that the Arabic 
word for tin 1s Adsasr, closely resembling the sanskrit, although 
there is no family 1elationship between the languages Possibly 
the Phoenicians first procured tin from India, and gave it a 
name resembling its native name fasta, then the Greeks con 
verted the Phoenician word into xasolrepos, the Romans bor- 
1owed the word from the Greeks, and the fact of the scarce 


Dec, 12, 1872] 





metal bemg found in certain islands north of Spain was sufficient 
to secure fo1 them the distinctive title of Znsule Cassiter ules, or 
Tin Islands G F RODWELL 





The Greenwich Date 


UNDER this heading, ın your number for Nov, 28, a letter 
signed “James Pearson” ends thus —“ The query then is—im 
what pait of the globe and in what meridian does October 20 
end and October 21 begin?” As well ask where a circle ends 
and where it begins, See an article at the end of Bayle’s Dic- 
tionary, entitled, in the second Rotterdam edition, 1702, ‘* Disse- 
tation sur le jour,” vol, 11 p 3118, 1n the London edition, 1741, 
** Dissertation concerning the Space of Time called Day,” vol x 
p 365 The difficulty, as Bayle shows, 1s in the nature of 
things Let an equatorial 1ailroad go 1ound the world in twenty- 
four hours, with a station at every 45th mendian At noon of 
October 20, Mr West takes ‘a return ticket ” westward , Mi 
East takes one eastward Both reckon by solar time At every 
station Mr West finds it noon, and on his return home reckons 
noon October 20 , but the station-master reckons noon October 
21 Mr [ast at 45° sees the sun set at 6 o'clock At 90° he 
finds midnight , at 1 3i the sun rises at 6 o’clock on October 21 , 
at 180° ıt 1s noon eie the two passengeis pass each other, 
Mr West reckoning it to be noon of October 20, Mr East noon 
of October 21 At 135° W, Mr East sees the sun set j at 90° 
he finds midnight , at 45° the sun rises at 6 o’clock on October 


22 On his return home Mı East reckons ıt to be noon of 
October 22 Here then are three different reckonings, and prac- 


tically the keeping of Sunday, Christmas Day, &c, on different 
days in different countries exists at this instant and must exist for 
ever Practically also those who sail eastwaid round the world 
get one more dinner than those who stay at home Those who 
sail westward round the world get one dinner less than those 
who stay at home, and two dinners less than those who sail east- 
ward, when both voyages are completed 
GEORGE GREENWOOD 
Brookwood Park, Alresfoid, Nov 30 
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Mr P£ARSON’s query, m NATURE of November 28, does not 
admut of any exact or scientific answei, for there 1s no natural line 
of demarcation or change, and the settlement 1s entirely a matte: 
of usage œ convenience Itis not very many years since the 
dates at Manilla and Macao were different, and till the cession 
of the Alaska Territory to the Americans, the date there was 
different from that in the British Tertitory adjoming The rule 
now geneially held ıs, that placesin E long date as if they were 
arrived at by the Cape of Goo Hope, and places in W long aif 
they were reached wa Cape Ilorn—a rule that the width cf the 
Pacific 1endeis practically convement Afloat, the rule is fora 
ship making a passage to change her date on crossing the meridian 
of 180°, or as soon afte: as the captain may find convenient , 
repeating or omitting a day, according to the direction ın which 
she 1s going , but a ship meiely cruising across the meuidian, 
with the intention of returning, does not generally change her 
date, so that ships having different dates may and do occasion- 
ally meet---a very marked instance of which occurred during the 
Russian war, when our squadron from the Pacific jomed the 
China squadron on the coast of Kamschatka 

And thus, according to established usage, October 2t at Ade- 
laide, and October 21 at the hypothetical place in 9h 35m W 
long, are different day», ın the two places October 21 has a 
different meaning J WK LAUGHTON 

Royal Naval College, Dec 1 
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THE Rev J Pearson is coirect in the method of finding the 
corresponding Gieenwich date, although its numeuical perfor- 
mance 1s mconectly performed in his letter 

It is absolutely necessary for practical purposes to diaw the 
line somewhere, and itis diawnin England an her colomes as 
well as in Amenica and Russia, at the mendian 180° E of 
Greenwich The lmit, therefore, of the longitude to be added 
to or subtracted from the Greenwich date will not exceed twelve 
hours 

Tt 1s usual for sailors, when crossing this meridian, to skip a 
day, or to reckon the same day ovei again, according as the 
meridian has been reached from the eastward o1 westwaid 
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An instance of this apparent anomaly 1s furnished ın the 
Appendix to the “Nautical Almanac” for 1874 The time of 
the phenomenon of the transit of Venus ove: the sun’s disc takes 
place generally about December 8, 16h Greenwich astronomical 
time Its recorded local astionomical time for the middle of the 
transit at Auck.and, New Zealand (long 174° 42’ E), 1s Decem- 
ber 9, 3h 40m , but for Woahoo (long 158° W ) the time of 
the first contact of Venus with the sun’s limb takes place at 
December 8, 3]. 4 7m EDWARD ROBERTS 

Blackheath oad, Greenwich, Dec 2 
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Comets’ Tails 


Cay any of you .eaders refer me to a work by a recognised 
authority m astronomy in which I can find the method by which 
the direction of a comet’s tail, as regards that of the heliocentric 
radius-vectoi of the head, has been calculated from observation? 
Or, more briefly, have we zzy proof whatever that there 1s other 
than an occasional chance coincidence of these two duections ? 
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REMARKS ON THE ZOOLOGY OF THE 
FAROE ISLANDS 
AS I have already announced ın this papei, I started 
with the Danish expedition ın Septembei from 
Copenhagen, and arrived after a very fortunate voyage of 
four days in Torshavn, the little capital of Faioe in the 
isle of Stromo There I] intended to 1:emain while our 
steamer, with the geologists and engineers, went to the 
southern island (Sudero), where the miocene coal deposits 
are to be seen some hundred feet above the level of the 
sea in the basaltic rocks near the village of Qualbo As 
to their researches about the extension of the coal-fielcs 
in Sudero, directed by Prof Johnstrup, and as to the pos- 
sibility of taking the coals over to Copenhagen at a reason- 
able price, I cannot say anything now, as the report must 
first be made to the Ministe: of the Interior, who will per- 
haps afterwards publish the results Some words, however, 
about my own zoological researches m Torshavn will, I 
think, have some interest foi the 1eaders of NATURE, 

I remarked ın my preceding paper that no wild 
mammals weie known to occur in the islands, except 
some species of the genus Mus This is, as I now 
know, not qui.e correct, for some thnty or forty years 
ago the northern hare (Z: f ıs e/pinus) was introduced into 
the islands, and it seems to have met with very favourable 
conditions of life, as ıt ıs now spread in considerable 
numbeis ove: Stromo, and has also been biought to 
Oestero. The hare finds ample food in the grasses cover- 
ing the ground , the large rocks spread everywhere pro- 
tect him, and no mammals or buds of prey endanger his 
life, w.th the exception of Corvus corax, or the littie falco 
eesalon, which sometimes might take the younge: ones 
The occurrence of the Falko zslandicus 18 too rare to do 
any serious damage to the hares Besides these, they 
have also endeavoured to introduce the “ripers” (Tetras 
lagopus) so common im Iceland and Norway, but those 
set free have perished without breeding These birds 
require food and protection from trees, which, as it 15 
known, do not occur in these islands 

The rats found in the northern islands of Faroe (al- 
though they have not yet come to all the islands) be- 
long to the species l/s decumanus, which here, as 
nearly everywhere in Europe, has nearly destroyed the 
smaller black rat (Jus rattus), still, however, to be found 
in some houses of Sudeio In the “fields” still another 
species of rat 1s said to occur, not heretofore seen by 
naturalists Mr Randrop of ‘1 oishavn, who has taken great 
trouble in order to secure a specimen of the animal, the 
footsteps of which he has seen, thinks it 1s the Lemuntus 
norvegicus, but he could never get ıt, Among the large 
aquatic mammals the “ Grindehval” (Delp/iiuus globiceps) 
is known to be of great importance here, as neaily every 
year large flocks of ıt are taken, which they drive to the 


ts 


106 








shore by boats, and the flesh of wkich is divided aftei old 
northern laws still ın usein thiscountry Some hundieds 
of this whale had just been killed ın Westmannshavn 
(west side of Stromo) some days before we arrived, and I 
still could exainme pieces of the animals brought to Tors- 
havn Immediately looked after external parasites, but 
would not have got them if Sysselmand Muller, the well- 
known magistrate and naturalist of Torshavn, had 
not had the kindness to give me some specimens. 
These are two species of Cirmpedia, one of them 
bemg an Ovon, which often attaches itself to the 
teeth of the dolphin, where it easily finds food, 
as the surface water, coming 1, 1s ‘ull of little crea- 
tures (infusora, crustacea, &c.), which the Otion catches 
by aid of its arms, Another very mteresting exter- 
nal parasite of the dolphin 1s the Xenodalanus glo- 
beczpetis Steenstr., which Sysselmand Muller has dis- 
covered ın large numbers on the fins of the whale, An 
allied species, also described by Steenstrup, 1s found on 
the fins of Uranodon 7 ostratus, a whale met with in small 
flocks of four and five, especially near the southern island, 
where one of them was killed during the stay of the expe- 
dition In Torshavn I also sought to get the intestines of 
the grindehval, but these, of course, had already been 
thrown into the sea, with the exception of the stomach, 
in which I have found the rests of Cephalopods, the usual 
food of this whale, and the common Ascaris. 

At the time when we arrived in Faroe the celebrated 
“ Fuglebjergs” (bird-rocks) were unfortunately already 
deserted by their inhabitants, so that I have seen nothing 
of their ertraordimaty life Of one of them Sysselmand 
Muller has taken up excellent photographic views (Troll 
hovedet, near Sando), which give a very good idea of 
them, and deserved to be published ın an ornithological 
work We seein it clearly the different stages which the 
birds occupy ın the rocks, the highest of them being the 
sea-parrot (Mormon fratercula), then a Larus, and under- 
most Urza Only the little Thalassidroma pelagica was 
said to be still breeding (September), and I therefore 
resolved to see the nests, In the rocks of the noth- 
eastern side of Naalso these little birds breed in a depth 
of one or two feet, their nest being simply a hole in the 
earth One of the natives lifted the stones for me, then 
bent his ears to the holes, and, when he heard the birds 
piping, bioke them up. In this manner we took an egg 
containing an embryo, with the old bird, which did not 
even endeavour to run or fly away, and three younger 
ones in different stages of growth, The Thalassidrome 
have only one egg, but they seem to breed twice o1 thrice 
a year. In the neighbourhood of this place, they told me, 
the nests of Proceliarta glactalis were also to be 
found. Besides these, the birds usually met with weie 
Aiuthus campestris, Saxicola enanthe, Motacilla alba, 
/roglodytes parvulus, Tringa variabilis and islandica, 
Numenius pheopus, and Hematopis ostralegus, Carbo, 
Sterna, Larus, &c. We also got some living specimens 
of Suia alba, only occurring mm the island of Myggenaes, 
and of Lestvis cataractes,now not very common in Faroe, 
for the Zoological Garden in Copenhagen Occasionally 
they have also taken the Pastor roseus and once Syr- 
vhaptes paradoxus The former bird ıs known to appear 
sometimes mm Norway and Helgoland (nearly every 
summer)—a very remarkable fact, as these birds, which 
are known to breed in Southein Russia and Asia Minor, 
have so very seldom been met with in Denmark or in the 
interior of Germany. 

Fishes are caught abundantly on the shores of Faroe, 
so that, for example, the klippfish trade 1s very con- 
siderable The Gadus are opened, spread out and dried 
on the rocks (klipps), and are exported-to Spain and 
France, their swim-bladders being used for the fabrication 
of gelatine, and them ovaries beng prepared for the use of 
the anchovy fishers in the Mediterranean Of remarkable 
fishes only the Lampi zs guttatus Biunu was taken during 
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| my stay in Faroe, inhabiting the great depths of the 


Atlantic, and coming only by accident to the shores of 
these islands. This was the third specimen taken there, 
an enormous creature, weighing 76 Danish pounds, having 
a length of 99 centimetres, and a breadth of 52. The 
colour was a magnificent silver blue with red spots, it 
had been taken by the fishers in the King’s Harbour 
(Kongshavn), and was admired, when brought to Tors- 
havn, by large crowds of people who had never seen if 
Before dissecting it, Sysselmand Mulle: took a photograph, 





Lamftris guttatus 


which has been reproduced ın the accompanying woodcut. 
We then separated ‘the principal muscles from the bones 
(the flesh looked like salmon’s, but its taste was not 
quite so good), in order to get the skeleton, and I dissected 
the intestines Inthe stomach I found the same 1emains 
of Cephalopods, which also Kroyer mentions (in “ Dan- 
marks Fiske”) in the specimens he examined Of the 
internal parasites I may here only mention an agamic 
Ascaris ın the outer walls of the stomach, and a cestord in 
the zfestinum tenue External parasites were eagerly 
sought for, but not found 

Very interesting to me were the lakes in the mterior of 
the islands, as I hoped to get there something like those 
animals (“relicts”) found in the lakes of Sweden and 
North America, I accordingly dredged ın one of them, 
but did not find anything of importance I also examined 
the three species of Salmonidz of these lakes, one of them 
being the Salmo salveltnus, known to to be found in the 
lakes of Upper Bavaria and of Scotland. More about these 
inhabitants of the Faroe lakes may shortly be seen from 
a pape which I am to publish inv Siebold and Kolliker’s 
Zeitschrift , and the same periodical will also contain the 
results of my investigations on the Annelids fiom the 
shores of Faroe, which formed the principal object of my 
researches I may here only remark that, on the whole 
the invertebrate fauna of the shores of Faroe, as well as 
of Iceland, 1s very poor compared with that of Greenland, 
Norway, or Denmark, so that the place 1s not to be 
recommended to those who wish to get in an easy mannet 
favouiable objects for anatomical or embryological obser- 
vations When I was there the currents were sometimes 
so strong that, even with the heavy oyster-dredges of 
Jutland, we did not reach farther down than 15 or 20 
fathoms And as to the surface-fauna, ıt was, with the 
exception of some few days, quite impossible to do any- 
thing, as the sea was too muchagitated In midsummer, of 
course, all those obstacles will vanish Nevertheless, I 
could every day get fresh materials, as when the sea was 
rough I was sitting on the rocks of the shore, and select- 
ing the animals from the sand and sea-weeds brought up 
in the harbour of Torshavn by my fisher, Zacharias 
Hansen, a very brave man, whom I recommend to evely 
naturalist coming to Faroe m the future With respect to 
comfort, my stay in the island was very agreeable, thanks 
to the éare which Mr and Mrs Hansen were always 
good enough to take of me. 

RUD V WILLEMOES-SUHM 
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THE SHERMAN ASTRONOMICAL EX- 
PEDITION 


BY the courtesy of Prof. Peirce, Superintendent of the 

US Coast Survey, I am permitted to lay before 
the readers of NATURE, at the request of its editor, a 
brief account of the operations and results of the party 
which was stationed during the months of June, July, and 
August last at Sherman, the summit of the Union Pacific 
Railway 
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Cutts, one of the most experienced officers of the Sarvey, 
and consisted of himself, Assıstant Mosman, and Aid 
Colonna, with myself, my colleague Prof, C F. Emerson, 
who was kind enough to act as my personal assistant, and 


Fic 2—Spectrum of a Solar Spot, 


were invaluable in keeping up the hourly series of meteo- 
rological observations, and in many other ways, as well 
as in protecting us from any undesirable attentions of our 
red brethren , not that the protection was ever actually 
needed, for we hardly saw half a dozen Indians during 
the whole summer, except as passengers upon the ral- 
way trains, 





The expedition was organised under the auspices of the 
Coast Survey; the observations, other than those for 
determining the mere geographical and topographical 
constants of the station, being provided for from a special 
appropriation of 200,000 dols granted by Congress, at 
the request of the Superintendent, and placed at his dis- 
posal for the purpose of securing a series of astronomical 
and meteorological observations at some elevated point 
on or near the Pacific Railway. 

The party was under the charge of General R D, 
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a young friend, Mr C, K Wead; we had also a photo- 
grapher, a mechantcian, and a couple of servants, A de- 
tail of about a dozen of the most intelligent soldiers from 
Fort D A Russell at Cheyenne served as an escort, and 
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The station was established in June, but it was not until 
July that I was able to join the party with Prof. Emerson 
and Mr Wead, Our instrument had been forwarded by 
express, and was already on the ground It was the 
Dartmouth College equatorial, having an aperture of 
Q;4;1n., with a focal length of 12 ft., provided with clock- 
work and all the usual accessories, and fitted with an 
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automatic spectroscope having the dispersive power of 
13 pusms The instrument was loaned for the occasion 
by the tiustees of the College, who, for the good of 
science, have never hesitated to send tneir most valuable 
apparatus to any poition of the earth, and thus far, I 
am happy to say, have met with no loss in so doing 

Our observatories, one for the transit instiument, one 
fo. the meteorological apparatus, and one for the equato- 
rial, were “shanties” of rough boards, placed upon the 
summit of a slight elevation, some 150 yards S E. of the 
railway station, and some 40 or Soft. above the track 
The altitude of the observatory was about 8,300 ft above 
the sea, the approximate latitude was 44° 7’, the longi- 
tude about 1h. 53 2m. west of Washinzton, or 7h. 1.4m 
west of Greenwich , I give only approxmations, the 
accurate reduction of the observations being not yet 
completed. 

To the east the horizon was bounded by hills of no 
great apparent e'evation, nor was there anything in the 
general aspect of the nearer landscape to remind the care- 
less observer of his altitude To the north, ata distance 
of about three miles, but seeming not moie than half a 
mule away, rose some picturesque piles of granite several 
hundreds of feet in height , to the north-west lay the so- 
called Laramie hills , and from the north-west to the 
south, across the broad green Laramie plains, toward the 
mountains, many of them capped with perpetual snow 
In the south were Long’s and Gray’s peaks, some 60 miles 
away, nearly west lay somewhat neater the great mass 
of Medicine Bow, and between them, over the lower 
ridges, 10se some of the high mountains of the Colorado 

arks None of these snow-capped peaks have an eleva- 


+ tion of less than 13,000 ft, and several exceed 14,000 


Our principal object was to ascerrain what advantage 
would accrue to astronomical, and especially to spectro- 
scropic, work, by placing the instrument at a great eleva- 
tion Theory declares that the gain ought to be great, 
since it 1s certain that our atmosphere, by its continual 
currents, 1ts umpurities, and its reflective power, 1s a most 
se110us hindrance to telescopic work, and at the height of 
8,000 ft —-moie than a fourth of the whole 1s left below 
The experiment of Prof Piazz1 Smyth, in 1856, on the 
Peak of Teneiiffe, had already given a prictical demon- 
stration of the fact, so far as relates to ordinary telescopic 
work , but that was before tre cay of spectioscopy 

Although, on account of unfa,ouable weather, the 
amount of work accomplished was to some extent dimi- 
nished, the results obtained were of considerable interest 
and y ilue 

In the first place, the geographical co-ordinates of the 
station were completely determined , so that henceforth 
it will be a reference point and base foi all the numerous 
surveys, geological and others, which are going on in 
that pait of the country 

Then a complete hourly meteorological record was 
obtained for nearly the whole of the months of June, July, 
and August, a record which, from the exceptional charac- 
ter of the station, on the very back-bone of the continent, 
must possess the highest value, unlass the fact that the 
season was also an exceptional one skould prevent us from 
applying confidently to other years the conclusions it would 
indicate 

If we may ciedit the residents of tne country, especially 
an old trappe: who had lived among the mountains for 
nearly twenty years, the amount of cloudy and rainy 
weather during the summer was mcst unusual, Deduct- 
ing a single week, durmg which every night and the 
greate: part of every day was fine, c’ear nights were very 
raie, and clear days only a little less so Indeed during 
our whole stay there were but two afternoons during which 
work upon the sun could be kept up uninterruptedly from 
noon to sunset, though duting the same time there were 
more than twenty mornings, 

Undoubtedly the explanation of this state of things 1s 
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to be found in the enormous quantity of snow which fell 
last winter, and was still, in the middle of July, lying 8 ft. 
deep on the plateau at the base of the Medicine Bow 
mount 

Whenever the sky was unclouded the air was usually of 
most exquisite transparency At night multitudes of stars, 
invisible at lower elevations, were easily seen , so that ıt 
was estimated that nearly all the stars of the seventh 
maguitude were fairly within reach of the naked eye For 
instance, in the quadrilateral which forms the bowl of the 
‘ Dipper” I could see distinctly nine stars, with glimpses 
of one or two more, while at home I can only perceive 
the thee biightest of them 

The power of the telescope was correspondingly in- 
creased Without being able to devote a great deal of time 
to stellar observation, I ascertained that, with my 9 $ 
inches of aperture, nearly everything could be fairly seen 
which, at the sea-level, 1s within the reach of a 12-inch 
object-glass 

Some most exquisite views of Saturn will always be 
remembered, in which, notwithstanding the planets near- 
ness to the houzon, the inner satellites, and the details 
and maikings of the ungs, especially a dark stripe upon 
the outer ring, about a third of its width from the outer 
edge, weie clearly shown under poweis ranging from 500 
to 1,200 

But in the use of the spectroscope the advantage was 
even greater At Hanover I had been able to make out a 
list of 103 bright lines in the spectrum of the chromo- 
sphere, at Sherman the number was extended to 273, 
and at moments of unusual solar disturbance there were 
glimpses of at least as many more 

Sulphur, stiontium, and cerium are pretty conclusively 
shown to be constituents of the solar atmosphere Zinc, 
erbium, didymium, and uidium are also indicated, but 
not so certainly, 

At the very base of the chromosphere, and to a dis- 
tance of perhaps 1" or 15” from the edge of the photo- 
sphere, ıt was found that those dark lines which are not 
actually reversed lose theu mtensity, and vanish more or 
less completely This 1s substantially a confirmation of 
an old and somewhat disputed observation of Secchv’s, 
who reports at the edge of the sun a layer giving a con- 
tinuous spe tium 

This is not strictly correct, however, since when the 
transparency of the an 1s so much incieased as to cause 
tae most peisistent of the dark lines to vanish, a multi- 
tude of the others appea: reversed There can be little 
doubt that were the effect of our own atmosphere entirely 
1emoved, this lowest portion of the sola: atmosphere would 
give the same spectrum of bright lines which 15 seen at 
the beginning and end of totality dung an eclipse 

It 1s noteworthy that of the 170 new lines found in the 
chiomosphere spectium, not a single one lies below C, 
and that fo. no want of careful examination The only 
new lines of much rmportance are the two Hs at the ex- 
treme violet end of the spectrum These were found 
almost constantly reversed, probably quite so, but the 
observation was so difficult that we could not be perfectly 
sure of it on every occasion 

What 1s still more remarkable, ıt was found that these 
two lines (not the hydrogen lines, as has been erroneously 
reported) are also usually,and Lam pretty confident always, 
reveised in the spectium of sun-spots, not so clearly, more- 
over, in the nucleus as in the penumbra, and over a some- 
what extensive region surrounding it This reversal of 
the H lines does not mvolve at all the disappearance of 
the daik shade, but a bright streak rather than a line 
makes its appearance in the centre of the shade, which 
itself 15, 1f anything a little intensified 

The spectra of several different spots were carefully 
studied, and a catalogue was drawn up of 155 lines which 
are more or less affected, usually by being greatly widened, 
but in some cases by a weakening or reversal, Several. 


Dec. 12, 1872 | 





NATURE 


109 





buight lines were also found in the spot spectium, and be- 
tween C and D some very peculiar shadings terminated 
Sharply at the less refrangible Jimit by a hard dark line, 
but fading out gradually in the other direction at a dis- 
tance of three or four of Kirchhoff’s scale divisions The 
interpretation of such markings is not quite clear, but 
would rather seem to point to such a reduction of tem- 
perature over the spot-nucleus as permits the formation of 
gaseous compounds by elements elsewhere dissociated, 
since these shaded spectra are quite probably charac- 
teristic of non-elementary substances, a view fortified by 
Schuster’s recent beautiful investigations upon the 
spectrum of nitrogen 

Many more or less remarkable solar eruptions were ob- 
served, though none on quite so magnificent a scale as 
some before recorded On several occasions velocities of 
from 150 to 200 miles per second in the ejected matter 
were observed by means of the displacement and distor- 
tion of the hydrogen lines, and on one occasion a velocity 
of nearly 250 miles was attained One of the finest erup- 
tions was visible on the surface of the sun itself in the m- 
mediate neighbourhood of a large spot 

A careful comparison of some of these observations 
with the corresponding magnetic records at Greenwich 
and Stonyhurst, for copies of which records I am im- 
debted to the courtesy of Sir G B Airy and Rev S.J 
Perry, goes far to show that, although probably the 
greatest magnetic disturbances are due to terrestrial causes, 
or at least are only indirectly results of solar or cosmical 
influences, yet, on the other hand, every solar paroxysm 
does have a distinct, direct, and immediate effect upon 
the magnetic elements Thus on August 3 such solar 
paroxysms were noted at 8 45,1030, and II 55, also on 
August 5 from 6 20 to 730 AM (Sherman time), and the 
last was the only outburst during the day 

Now the annexed figure (Fig 1), from a photographic 
copy of the vertical force curve for these days at Green- 
wich, shows marked and characteristic disturbances at 
the points indicated, which, allowing for the longitude, 
correspond to the very instants when the solar dis- 
turbances were noted, Further comparisons of such 
phenomena will be necessary to establish the conclusion 
with absolute certainty , but mthe meantime it seems 
altogether probable that every solar disturbance receives 
an immediate response from the earth, and that the 
magnetic impulse travels with, sensibly, the velocity of light. 

I must not close without alluding to certain obser- 
vations that enable us to distinguish, to some extent, 
between the substances ejected from the sun, and those 
constituting the atmosphere into which the irruption 
takes place. Certain lines during these outbursts were dis- 
torted and displaced, while others near them, equally 
conspicuous, were wholly unaffected. 

Thus on August 3 and 5, the former class included the 
lines of hydrogen, D,, the lines of sodium, magnesium, 
and many of those of iron; in the latter were K534, 
1474, 1505, 1515, 1528, 1867, 2007 (1870 and 200 were mn- 
tensely disturbed), 2581, and probably the two Hs; I 
say probably, because the observation of these lines was 
too difficult to permit absolute certainty, still I feel very 
confident that they were unaffected. The barium lines 
also seldom seemed to participate in any disturbance. 

The obvious moral of our summer’s work seems to me 
this, that no time ought to be lost m occupying points of 
such advantage with the most powerful instruments the 
great telescopes now building should be put in a position 
to profit by such atmospheric conditions as will secure 
their utmost efficiency, for while it 1s of little consequence 
to science whether ordinary glasses are placed where 
their power will be increased by 25 per cent., 1t may make 
a difference of years and decades in her advance if the 
new artillery opens its attack upon the heavens from the 
mountain-tops instead of from the plains, 

Dartmouth College, Nov 25 C A. Youne 


LHE TRANSIT OF VENUS 


At the meeting of the Astronomical Society on 

November 8, a sketch was given of Loid Lindsay’s 
preparations for the forthcoming transit of Venus, Lord 
Lindsay has selected the tsland of Mauritius as his station, 
on account of its highly favourable meteorological condi- 
tions. He intends, if possible, to combine the following 
methods of observation —I. Observations of the internal 
contacts to be worked out on the plans of Halley and 
Delisle. 2, Observations of the first external contact at 
the chromosphere, to be made with the spectioscope 3 
Photographic pictures. 4 Heliometric measures For 
the longitude it 1s at present intended to use the transits 
of the moon with an altazimuth made by Simms. As ıt 
is expected that the Germans will also have a station on 
the Mauritius, Lord Lindsay will connect his station with 
theirs by triangulation The transit instrument is by 
Cooke, and has four inches aperture, The chronograph, 
which can be kept ın motion for four hours, has foui 
barrels, each of which can be worked separately, thus 
avoiding all confusion. The photographic method to be 
used 1s that of Prof. Winlock, who suggests a telescope of 
40 feet focal length, placed horizontally, and a heliostat 
to reflect the sun’s image along it The lens isto be an 
achromatic one. It 1s intended to have two planes to the 
heliostat, one mounted on a pola: axis, and another to send 
the rays down the tube Lord Lindsay has oidered a 
Foucault siderostat with 16-inch mirrors, and has obtamed 
a 13-inch unsilvered mirror to fit the telescope to be taken 
out He intends to use a heliometer, though it 1s not much 
m favour in this country, Messrs Respald, of Hamburgh, 
having undertaken to make one for him with all the ım- 
provements used in the Oxford instrument, as well as in 
some others The Germans intend to send one to Ker- 
guelen Land, and the Russians will use it at Lake Baikal 
and the mouth of the Amoor Lord Lindsay’s will include 
the motion of the halves of the objyect-glass in curved 
slides, so that the mages will remain in focus; unlimited 
rotation of the tube in the cradle ; the-measurement of the 
position angle at the eye end, and measures of the micro- 
meter read there also Some new points are ;—the gradua- 
tion of the slides of the obyect-glass side by side, so as to 
be read by the same microscope , an arrangement to shut 
off light from half the object-glass, so as to equalise the 
light of the images , and the introduction of a thermometer 
at the end of the tube Lord Lindsay proposes to eliminate 
errors of division as affected by temperature, by placing 
the instrument on one of the collimating piles of his transit 
circle at home, and heating the room by gas to different 
temperatures, It1s hoped that, by taking a laige number 
of measures, and by taking the most careful precautions, 
the original error of observation may be reduced to less 
than o” 5, and thus make the result one of extreme accu- 


cy 

Lord Lindsay will be glad to receive the advice and 
assistance of astronomers accustomed to use the helio- 
meter Mr. D Gill will accompany Lord Lindsay, the two 
dividing the work of observing between them 





THE “CHALLENGER”? 


OX Friday last, Dec, 6, several members of the council 

and “the Circumnavigating Committee” of the 
Royal Society, by invitation of the Lords of the Admnalty, 
unspected at Sheerness H.M ship Challenger, which 
sailed on Saturday on her three or four years’ scientific 
circumnavigating expedition. The Government have all 
along consulted the Royal Society as to the fitting out of 
this expedition, and have liberally cared out every 
suggestion made by the Circumnavigation Committee 
The visitors to Sheerness on Friday included many dis- 
tinguished men of science, among them beng Sa Willian 


- 
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Thomson, Su Chailes Wheatstone, Prof Huxley, Dr 
Carpenter, Sir Henry Holland, Prof. Stokes, Prof AlL 
man, Dı Hookei1, Mı Siemens, and others Under the 
guidance of Captain Naies, the commande: of the Chal- 
lenger, Prof Wyville Thomson, the sc.entific leader of 
the expedition, and other membeis of the staff, the 
visitors inspected with keen interest all the fittings and 
appliances with which tne handsome ship has been fur- 
nished for carrying out the puiposes of the expedition 
Eveiything appeared complete, and the perfection 
and abundance of the preparations excited the universal 
admuation of the visitors Government, in this ın- 
stance, have acted with the most praiseworthy libe- 
alty The ship itself has a greater tonnage than the 
three ships together which formed the expedition of Cook 
1772 After the visitors had completed their mspection, 
they were entertained to an ample luncheon 1n the ward- 
room, under the presidency of Captain Nares <A few 
toasts were drunk anda few very briefspeeches made, in 
which some well-deserved compliments were paid to those 
most intimately connected with the expedition Dr 
Carpenter felt sure that unde: Prof Thomson’s super- 
intendence “no fact would be let go, and that every fact 
would find its place and its value when results came to be 
worked out ,” while Prof Thomson said that 1f the vessel 
were not thoroughly equipped, ıt was the fault of the 
scientific staff, they had met with every encouragement 
from Government to ask for what 1s necessary 

We are sorry to hear that the Challenger has already 
met with a httle rough treatment from some of the 
elements she is bound to explore In the fierce gales 


“ which prevailed on Sunday, she Jost her cutter, and was 
- -compelled to put to Deal, 
will result from this accident, which, we hope, may be the 


We believe no serious delay 


- only one of the kind the party may meet with. According 
to present a1rangements she leaves Portsmouth on Monday 
next 


We cannot, ‘however, but express our regret that the 
paity were allowed to set off on an absence from England 
which may be prolonged for four years, animated, in then 
voluntary exile, by no motive but a desire to promote 
the interests of science, without some more official and 
more extended acknowledgment from their scientific 
biethren throughout the country than a few after-lunch 
speeches on board the corvette Our contemporary 
Punch has, however, given his accolade to the expedition 
in some spirited lines — 

“* Broadside guns have made room to ship battertes magnetic, 

Apparatus turns out ammunition, 
From main-deck to ground-tier I’m a penpatetic 
Polytechnic marine exhibition ” 


tt Or aioe: 


PROCEEDINGS OF ZOOLOGICAL 
COLLECTORS 


R T K SALMON has lately transmitted to his 
agent, Mr. E Gerrard, jun, of Camden Town, 
a fine collection of buds from the piov.nce of Antioquia, 
United States of Columbia Amongs: them are speci- 
mens of anew Humming Bird, which Mr Gould has de- 
scribed as Adelomyia cervina Mr Salmon has now 
pushed forward into the upper valley of the Cauca, where 
he will enter upon untrodden ground - 

Mr Hemy M Whitely has also been very active lately 
in the district he ıs now explouing, in the Andes of Cara- 
vaya, east of Cuzco, Peru His last collection contains 
some very fine species of Tanagers, previously only known 
from d’Orbigny’s specimens in the Paris Museum There 
are also several remarkable humming birds in Mr, 
Whitely’s collection, one of which, beirg new to science, 
Mr, Gould has named Jolema Whitelyana, after its dis- 
coveler 


Letters have been received from Mr. Charles R. 
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Thatcher, who 1s ev ronte for the Philippines, announcing 
his arrival at Yokohama, vzá San Francisco, and imme- 
diate departure for his destination. Mr Thatcher will 
attend principally to the land-shells and buds of the 
Philippine Archipelago, PLS 


~ 





NOTES 


THE Italian Government has ordered a massive gold medal, 
with a suitable imseription, to be prepared for presentation to 
Dr Lavingstone The medal was to be ready by the 3rd inst 
and was tc be consigned—with an official letter addressed in the 
king’s name <o the great traveller—to Sir Bartle Frere, in the 
hope that he may either present ıt ım person, or forward it to 
him by some safe hand The Commendatore Negri Cnistofero, 
President of the Italian Geographical Society, has been the 
prime mover in bringing about the gratifying recognition of 
Lavingstones laboms in behalf of Science and humanity, and 
the Italians generally appear to be delighted with the 1deajot 
being the first to tender him this national, proof of the hgh 
estimation in which they hold him On one side the medal 
beais the bust of the king, with the legend “ Vittorio Emmanuele 
Il Rè d'Itria,” and on tne obverse “A Davide Livingstone, 
Vittorio Emmanuele II 1872 ” 
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AT a mecting of the Geographical Society on Monday night, 
Mr Fiancis Galton, who occupied the chair, stated that he 
believed Sir Bartle Frere would piobably be in Alexandria that 
night, and that Iseut Grandy, leader of the ‘* Livingstone 
Congo Expedition,” would land in Siena Leone about the 15th 
of this month Mi Galton also announced that a long list of 
astronomical observations had been received fiom Livingstone 
by Su Thomas Maclear, at the Cape, who says they will take 
three or fou. months to reduce 


WE preatly regret to have to record the death, on Monday 
last, of Johr. Keast Lord, the manage: of the Brighton Aquarium 
We learn from the Brighton Daily News that Mr Lord was laid 
up with a severe attack of paralysis some months since, but 
though it was known that he was not in the enjoyment of robust 
health, ıt was far from being generally thought that his indispos1- 
tron would so soon be brought to a fatal termination Originally 
a captain m the Royal Artillery, in which capacity he served in 
the Crimean war, and took pat in the battle of Balaclava, Mr 
Lord seems to have always entertained an intense love for the 
st dy of natural history , and at the close of the {Russian cam- 
pagn he quitted the army for a field in every way more congenial 
to his tastes He now devoted himself to the study of nature in 
good earnest, and spent some time in Vancouver Island, which 
he appears to have thoroughly investigated The results of his 
labours were afterwards given to the world in “ The Naturalist 
in Vancouver: Island” Myr Lord afterwards served on the 
Noith Ameitcan Boundary Commission, and lale: on was 
engaged by the Viceroy of Egypt to 1epoit upon certain charac- 
teristics of that county. It was from Egypt, we believe, that 
he was called by the directors of the Aquaiium to take the ap- 
pointmert for which he was so peculiarly fitted 


THE University of Cambridge has passed a resolution by 
which in fu_ure successful candidates 11 Moal Science can pie- 
sent themselves for the next Natutal Science Tripos, and zice 
versa 


AN exanunation for minor scholarships for students intending 
to commence residence at Cambridge next October will be held 
at Clare Ccllege on Wednesday, March 26, 1873 One of these 
of the value of gof tenable for 3$ years, will be awarded for 
Natural Sciences The subject. are Chenustry, Chemical 
Physics (including Light, Heat, and Electricity), Comparative 
Anatomy and Physiology, and Geology. Excellence in any two 
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of these subjects will be preferied to a less perfect acquaintance 
with a greater numbei 


THE Janssen-Lochyer medal was presented by the French 
Government to the Academy at its sitting on Monday last week 
May we hope that some time ou Government may have attamed 
to that degree of civilisation at which it will be possible for ıt to 


take offictal cogmzance of additions to our scientific know- 
ledge? 


ON Saturday last, Piof Huxley and the Marquis of Huntly 
were formally nominated for the Lord Rectorship of Aberdeen 
Univeisity The election takes place on Saturday next 


AT a meeting of the faculty of the College of William and 
Mary, Wilhamsburg, Virga, held on the 4th November last, 
it was unanimously 1esolved that the degree of Doctor of Laws 
be conferred upon Robert Potts, M A of Tuinity College, Cam- 
bridge, England, in recogmition of his successful labours as an 
educato: and his valuable contributions to geometrical science 


THE Ricaido Scholarship in Political Economy has been 
awarded by Puiofessors Carnes and Courtney to Mr Sereill 
They also report that Miss Eliza Orme obtamed a sufficient 
number of marks to qualify her for the scholarship had she not 
had so powerful 2 competitor 


Dr C Meymorr Tipy, Pio‘essor of Chemistry at the 
London Hospital, has been elected Medical Officer of Health 
for Islington 


WE have received the Prospectus of the Royal Institution, and 
are glad to see that, m us new form, it places first among the 
chief objects for which it 1s established the promotion of scientific 
and hterary research, and the teaching of the principles of m- 
ductive and experimental science It informs the public of some 
ofthe geat results which have followel from the experiments 
and original investigations which have been made in its labora- 
tories by such men as Davy, Faraday, Tyndall, and Frankland 
The chemical and physical laboratories have been this year re- 
built, and the liberal and permanent endowment of the professor- 
ships ıs now the chief thing wanting to ensure the promotion of 
scientific research We hope this want may be short lived 


THe Chiistmas lectures at the Royal Institution, intended 
especially fot a juvenile auditory, will be by Piof Odling, on 
Air and Gas They will be six in number, and will be deliv ered 
on Dec 28 and 31, and Jan 2, 4, 7, and 9, 1873 


AT the meeting of the National Academy of Science held at 
Cambridge, Mass, Nov 22, Prof Agassiz gave a very interest- 
ing account of lus researches in the assie: expedition, and espe- 
cially of his discovery of the great South American glacier He 
defended his rejection of the Darwinian theory of evolution on 
the ground that * his opponents are presenting views on scientific 
principles which ate not even based on real observation , that 
they have not shown evolution, or the power of evolution, in 
the present day, and hence are not entitled to assume it m the 
past” He further chuacterised the theory as ‘‘a mire of mere 
asseition ” 


AN imteresting event in the history of Ametican science took 
place on Oct 30, in Philadelphia, on the occasion of laying the 
corner-stone of the new buildmg of the Philadelphia Aca- 
demy of Natural Sciences This institution was founded in 
1812, and has for many years occupied the foremost rank among 
natural history establishments in America The Acadeny since 
its establishment has been the recipient of many benefactions 
Among those who have been most conspicuous in this connec- 
tion may be mentioned Wiliam M‘Clure and Thomas B 
Wilson To the latter gentleman 1s due very much of the 
present extent of its library and museum ‘The expense of the 
new building, ıt 1s pexected, will amount to $500,000, and it 1s 


hoped that sufficient funds will be contributed by the liberal- 
minded citizens of Philadelphia to complete the entne structure 
in a@ comparatively short space of time The present building 
has long been adequate to the accommodation of the collections 
ofthe Academy According to statements made on the occasion 
1eferred to, the Academy now possesses more than 6,000 mme- 
rals, 700 10cks, 65,000 fossils, 70,000 species of plants, 1,000 
species of zoophytes, 2,000 species of ciustaceans, 500 species 
of myriapods and arachnidians, 25,000 species of imsects, 
20,000 species of shell-beaiing molluscs, 2,000 species of fishes, 
800 species of reptiles, 21,000 birds, with the nests of 200 and 
the eggs of 1,500 species, I 000 mammals, and nesly goo 
skeletons and pieces of osteology Most of the species are are 
presented by four or five specimens, so that, including the 
archeological anc ethnological cabinets, space 1s 1equued now 
for the anangement of not less than 400,000 objects, as well as 
for the accommodation of a library of more than 22, 500 volumes 


WE aie glad to see that the French Government, 1n its present 
trying clicumstances, 1s not neglecting the interests of Science 
By a decree of Nov 25 last an Astronomical Commission has 
been chaiged with the preparation of a scheme fo the organisa- 
tion of the Fiench observatories The members of the commis- 
sion aie MM _ Belgrand, Faye, Fizeau, Guullot, Janssen, 
Lespraut, Le Vermie:, Lowy, Puiseux, Rayet, Roche, Charles 
Saite Claire Deville, Stéphan, Wolf, Yvon-Vullarceau 


MR G DEVYLDER writes from Ghent to the Photographic 
News m ieference to the appointment by the Prussian Govein- 
ment of Dr Vogel as Professor of Photography at Berlin, which 
we noticed last week, that Dr Vogel’s appointment is not the 
fist in this department Mr Devylder has been Professor 
“offical” of Photography at ‘f L’ Ecole Indvestnelle ” of Ghent 
for more than ten veals 


THE session of the Royal Society of Edinburgh was opened 
on Decembei 2, by an address fiom the Tiesident, Sir Robert 
Chuistison, consisting mainly of the sketches of the lives of 
membeis of the Society who have died durmg the year The 
Busbane prize has been awarded by the council to Piof 
Allman 


Wr lean fiom ihe Bretish Afedieal Fournal that the chair of 
Piactice of Medicine, in the Royal College of Surgeons, Ireland, 
vacant by the 1esignation*of Di Benson, has just been filled 
by the election of Dr James Lattle, the editor of the Dublu 
Four nal of Midica’ Scrence The election for the Professorship 
of Sugely, in the 100m of Dr William Hargrave, will 
take place on the 24th of this month, Mr Cioly and Mr 
Stokes me the only candidates at present in the field tis no 
yet known who will be hkely to be Mr Hargiave’s successor as 
representative of the College of Surgeons on the General 
Medical Council 

THE Paris correspondent of the same journal writes that the 
medical courses there are now open, and that three or four ladies 
are attending the cszgzes — ‘they are modest, well-mformed, 
and intelligent ladies, and are much respected and kindly 1e- 
ceived, by the professors, and our students, turbulent as they 
aie, know how to respect those who come among them as 
strangers appealing to their gentlemanly souls, and show a 
better example thar your riotous students of Edinburgh ” 

A MEDICAL Society for the West Riding of Yorkshire has 
been organised at Leeds, with Dr Chadwick as president 
Its object 1s to promote the study of Medicine and Surgery 
among Practitioners by the communication of clinical and 
therapeutical facts, and by the application of pathological 
specimens, and discussions thereon 

NUMEROUSLY attended meetings have been held at Totnes, 
Newton, Dartmouth, and Yeovil, for the pu: pose of establishing 
cience and art classes for the instruction of young men 
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THE Gardeners Chronicle states that the Jardin d’Acclimata- 
tion has sprung into new hfe since the war, and has become the 
most fashionable resort in Pans An additional feature of attrac- 
tion 1s now being added to the rest—a large collection of rare 
shrubs recently brought from Algeria by M Geoffroy, being in 
the course of arrangement in the great conservatory In addition 
to this, it may be mentioned that two readmg rooms are being 
arranged for the use of the members of the society and the public. 
One of these rooms is to be supplied with newspapers and literary 
and scientific publications, while the other 1s to be devoted to 
study, and to contam a complete scientific lorary. 


Mr H C Warson has printed, for private distribution, a 
Supplement to the Compendium of ‘Cybele Bntannica,” com- 
prising an extremely useful epitome, accompanied by a map, of 
the distribution of all British species and sub-spectes of plants 
through the thirty-erght-sub-provinces mto which Great Britain 
is divided We doubt the wisdom or the advantage to science of 
the introduction to a book, even 1f only printed for private dis- 
tr: bution, of the personal matters which disfigure the Appendix 
to the volume 


WE have received the 8th, 9th, and roth parts of the new edi- 
tion of Griffith and Henfrey’s Micrographic Dictionary, bringing 
down the issue of this useful publication as far as Equisetaceze 


Dr WILLIAM ULRICH publishes an International Dictionary 
of Plants in Latin, German, Enghsh, and French Notwith- 
standing a few defects or accuracies in the English department, 
not to be wondered at in a work published in Germany, it ap- 
pears to be, on the whole, extremely well done, and to be a very 
useful compilation What we do not so often find in German 
books, there 1s an admirable and copious index 


Mr Jaures F Rosrnson, of Frodsham, Cheshire, 1s about to 
publish “A Flora of the Isle of Man,” in memory of Prof E 
Forbes, who was a native of the island. It will be illustrated 
with engravings of the p:imeipal island scenery (waterfalls, &c ), 
and accompanied with a specimen of the Manx fern (Adiantum 
capillus veneris) mounted as a vignette 


Mr BULLER, to meet the wishes of many of the most influ- 
ential subsciibers to his ‘* Birds of New Zealand,” intends to 
publish a series of supplementary plates, so as to include figures 
of all the species of birds mhabiting tha: interesting country 
This wil be a great gain to students of ornithology, who would 
otherwise have been left to search for representations of many of 
the most remarkable forms in works whica are especially diffi- 
cult of access—for instance the “Atlas” to the voyage of the 
Astrolabe, the bird-volume of the ‘‘ Voyage of the Zredus and 
Terror,” or Mr Gould’s magnificent but somewhat expensive 
“ Birds of Australia.” 

A GERMAN correspondent inqmres the name and price of the 
best and most complete work in English on the histology of 
hair and wool, 


Ocean Highways, » journal excellen-ly conducted, has an 
article in the December number on the Congo, by Lieut 
Grandy, the leader of the ‘‘Livingstone Congo Expedition ” 
He traces the history of discovery from 400 A D , and says that 
no serious attempt has been made to eaplore the river since Capt 
Tuckey’s expedition of 1816 


ON Friday, December 6, there was held, in the Corporation 
Galleries of Glasgow, under the auspices of the energetic Geo- 
logical Society of that city, the finest geological exhibition that 
has ever been held in Scotland; indeed according to the Scots- 
man’s report, ıt has probably never been equalled elsewhere in 
Britain. In connection with the exhibition, there was also held 
a very successful conversazione ‘This Society, which 1s one of the 
most efficient in the country, was formed in May 1858, The 
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unusually rich and varied collections exhibited all belonged to 
private individuals, but would have done credit to any high-class 
public museum Glasgow, the commercial capital of Scotland, 
if it hold out as it has been doing recently, may ere long vie with 
“‘the grey metropolis of the north” as a centre of the highest 
culture, 


IN the Arnhemsche Courant of December 4, H. van de Studt 
has an article on the intimate connection between the recent 
meteoric shower and Biela’s comet, 


THE Continental sciencific journals have the same brilhant 
tale to tell of the meteoric display of the mght of Nov 27-28 
last as we had, From all parts of France and from various parts 
of Italy observers speak of ‘‘ the rata of falling stars” which was 
kept up for several hours, and afl agree that the radiant point 
was in the constellation Perseus, near to Cassiopeia Father 
Secchi says that at Rome, between 7 30 PM and 130 AM, 
13,892 were counted , while Z’Jzst:tut says that the average in 
most places was two meteors per second, while ın some places 
the number registered amounts to upwards of 40,000 M FT. 
Raillard, writing to Ze: Mondes, says that so long ago as 
Januaty 1839, he communicated in a note to the Academy the 
idea that shooting stars, the aurora borealis, and comets, had a 
common origin. 


In reference to the extraordinary whirlwind in Ireland, of 
which we lately printed an account, the following note has been 
communicated to us from Mr C J Webb, of Knockvarre, Ran- 
dalstown —‘**I have received no further definite information 
respecting the course tahen by the whirlwind except that con- 
tained in my letter I thnk it probable, however, that it crossed 
to Scotland, forming itself into a waterspout while passing over 
the sea, as, a few days afterwards, I saw an account m the daily 
paper of a most destructive waterspout, which broke some time 
on the night of the same Sunday that the whirlwind visited us 
above the coach road near Lough Katrine, rendering it impas- 
sable for several days, owmg to the trees, dss, &c , which 
were swept down by the flood ” 


ANOTHER phenomenon of a similar hind 1s recorded as fol- 
lows by a correspondent of the Birmingham Aloining News 
The people living nea. King’s Sutton, Banbury, say that about 
one o'clock on Saturday they saw something like a haycock re- 
volving through the air, accompanied by fire and dense smoke. 
It made a noise resembling that of a railway train, but very 
much louder, and travelled with greater rapidity It was some- 
times hugh in the air, ard sometimes near the ground It passed 
over the estate of Colonel North, MP, Sr W R. Brown, 
Bart, and Mr Leshe Melville-Cartwright, whose park wall it 
threw down to the foundation ın several places, and at one place 
for upwards of sixty yards A man named Adams was break- 
ing stones, and a minute before he was standing under a tree 
that was torn up by the roots and the branches scattered in every 
direction Two or three trees near him were tom up, and one 
of them, the largest beech on Sir William Brown’s estate, which 
tore up with it twelve or fifteen tons of earth For a distance of 
nearly two miles, hedges, rails, trees, hovels, and richs have 
been knocked down or injured A whirlwind followed the fire- 
meteor, and carried everything before it Stones from the walls 
knocked down were carried forty yards away, and the water in 
a pond disappeared on the passage of the phenomenon After 
travelling about two miles the meteor seemed to expend itself, 
and disappeared all at once. There was a heavy fall of rain at 
the time, aud a vivid flash of lightning just before The direc- 
tion taken by the meteor was from south to north, and it tra- 
velled almost ın a stra.ght line, = 
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MIMICRY IN THE COLOURS OF INSECTS* 


HAVING observed that in treating of the interesting pheno- 
mena of mimicry, writers have used indiscriminately very diffe- 
rent factors, I shall try to give some preliminary ideas which I do 
not find published, and which I believe will be useful in explain- 
ing this interesting subject 

It will be best to consider the colour and pattern separately, 
There are three different kinds of colours viz, colours pro- 
duced by interference of light, colours of the epidermis, and 
colours of the hypodermis All three may either be wanting, or 
all three or two of them may occur together in the same place 

Colours produced by interference are produced in two different 
ways first by thin superposed lamellæ, as m the wings of 
Diptera, Neuroptera, &c, without any other colour, as,in 
hyaline wings, or connected with other colours as in the 
scales of Entimus and others, 

There must be at least two superposed lamellæ to bring out 
coloms by interference, and there cannot be more than four, as 
both wings and scales consist only of four layers, two imternal 
belonging to the hypodermis, two external belonging to the 
epidermis In fact, 1f scales taken from dry specimens of Ent 
mus are observed under the microscope, many partly injured can 
be found, which give different colours according to the layers of 
the lamellae which remain 

Secondly, colours by mterference are produced by many very 
fine lines or stnæ im very near juxtaposition, as In Apatura and 
other colour-changing insects Colours by interference may per- 
haps be sometimes also produced in the same way as in the 
feathers of the dove’s neck by very small impressions situated 
near together, 

The colours produced by the interference of hght are only 
optical phenomena, differing m this respect from the other 
colours of the body, the epidermal and hypodermal colours 

The epidermal colours belong to the pigment deposited in the 
cells of the chitintsed external skin, the epidermis These 
colours are mostly metallic blue, green, bronze, golden, silver, 
black, brown, and perhaps more rarely red The epidermal 
colours are very easily recognised, because they are persistent, 
never becoming obliterated or changed after death, 

The hypodermal colours are situated in the non-chitmised and 
soft layer, called hypodermis by Weismann They are mostly 
brighter and lighter, hght blue or green, yellow, milk white, 
orange, and all the shades between. The hypodermal colours 
17 the body of the insect fade or change, or are obliterated after 
the death of the insect A fresh or living insect when opened 
may easily be deprived of the hypodermal colours simply by the 
action of a little brush I said hypodermal colours in the body, 
because there are hypodermal colours which are better protected, 
bemg encased nearly air tight, and therefore are more easily pre- 
served even after the death of the insect I refer to the colours 
in the elytra and wings, and in their appendages, the scales, 
The elytra and the wings are, as 1s well known, at first open sacs 
m communication with the body, of which they are only the ex» 
tension , of course they are formed of the epidermis and hypo- 
dermis, which become so strongly glued together after the 
transformation into the 1mago state that a maceration of years 
tried by me showed no effect at all on such wings, This fact 1s 
very interesting, as it explains how wings, and even coloured 
wings, can be found im paleontological layers m good preser- 
vation The destruction of insects, which is so peculiar to the 
secondary strata in England, proves, as I believe, that the bodies 
of the insects must have floated a very long time before they 
were deposited It 1s quite a rarity to find well-preserved 
insects there, although many well-preserved wings, even of lace- 
winged flies, have been described 

There 1s an interval after the transformation, before the mem- 
branes of the wings become inseparably glued together ; ıt 1s at 
this time that the fimshing of the colours takes place. Forin- 
stance yn an Æschna, a Lidellula depressa or trimaculata, 3f the 
wing 1s cut off at the base, the two layers can be easily sepa- 
rated by manrpulation under water, and the wing can be inflated 
with a little tube by separating the borders with aknife I can 
show specimens so prepared But ths 1s only possible as long 
as the wings possess the appearance of having been dipped into 
mucilage, an appearance which is well known in young 
Odonata 

The scales have just the same development as the wmgs. At 
first they are little open sacs, communicating with the hollow of 


* Reprinted from the American Naturals? for July 1879. 
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the wing and the whole body, and at a later period are glued 
together like the wings themselves 

In the wings and in the scales the hypodermal colours are 
formed and fintshed before the wings stick together, and by this 
means they are well preserved and safely encased They have 
no more communication in the glued parts with the interior of 
the anımal, and are preserved in the same way, as if hermetically 
inclosed in a glass tube There are even here in the wings and 
scales many epideimal colours, chiefly the metallic ones , but all 
the brighter colours (for instance the somewhat transparent spots 
in the elytra of the Lampynda, Cicindelides, &c , and in the 
greater number of Lepidopteia) are, as I believe, hypodermal 
colours 

Finally there sometimes occurs outside of the animal, that 1s, 
on the epidermis, a kind of colour which I consider as hypoder- 
mal colour, such as the pale blue on the abdomen of many 
Odonata, the white on the outside of many Hemiptera, the pale 
grey on elytra and thorax of the Goliathus beetle, the powder 
on Lixus and others. Some of these colours are very easily re- 
solyed in ether, and are apparently a kind of wax I believe 
that these colours are produced by the hypodermis, and are 
exuded through the little channels of the pores. 

The hypodermal colours are very often different in males and 
females of the same species, the epidermal colours rarely differ 
so far as I know , but there are genera with prominent epider- 
mal colours which are nearly always different m different sexes, 
viz , Calopteryx, Lestes, some Hymenoptera, &c 

It would be interesting to know the different colours of the 
epidermis in such cases So far as I know, the change seems to 
be between related, and nat between complementary colours. 
But my observations are far from having any conclusive im- 
portance The same investigation would be necessary for the 
hypodermal colours 

The hypodermal colours may change or be altered in some 
male or female during its lifetime, by sexual or other influences 
The epidermal colours never change By sexual mfluences 
yellow ıs changed into orange, brown into red, and even some- 
times more changed. By other influences, for instance by cold 
in hibernation, pale yellow is changed mto red (Chrysopa) 
The hypodermal colours may be changed even by a voluntary 
act of the animal, and the new colours disappear again 
(Cassida) The hypodermal colours are the only ones on which 
the animal has any influence, either involuntarily by the action 
of the nutritive fluid, or voluntarily The epidermal cells are 
placed entirely outside of any influences of the animal, when 
once established It will perhaps be possible to prove that the 
so-called mimetic colours are all hypodermal colours 

The hypodermal colours seem to be produced by a photo- 
graphic process (I know no better expression), the epidermal 
colours by a chemical process of combustion or oxidation 
Would it be possible to prove that by a photographic process 
even the colours of the surrounding world could be transmitted, 
a great step towards an understanding of the phenomena would 
be gamed The fact, of course, 1s very probable, at least, in 
some instances, 

In observing the mimicry, the pattern of an msect must be 
clearly separated from the colour In fact, the pattern 1s not 
the product of an accidental circumstance, but apparently the 
product of a certain law, or rather the consequence of certain 
actions or events in the interior of the animal and im its develop. 
ment. The proof 1s very easily afforded by the regularity of the 
pattern in a genus or a family of insects If studied carefully 
and comparatively, the pattern in a genus 1s the same, or 1s only 
more or less elaborated. The number of such families 1s so 
exceeding preat that some example will readily occur to every 
one 

Moreover 4 certain and constant pattern can be found for the 
head, a different pattern for the segments of the thorax, and a 
different pattern for the segments of the abdomen This 
pattern 1s in the different segments of the abdomen (Hymenop-. 
tera, Diptera, Neuroptera, Orthoptera) always the same, only 
more or less elabora.ed, and less finished in the first and last 
segments, In some way the same is true for the thoracic 
segments 

In some few instances I was able to observe how the pattern 
1s produced. Inthe Odonata (Dragon-flies) at the moment of 
transformation the thorax 1s transparent, and shows no colours 
atall At this time the muscles are without importance, and 
in process of formation The thoracic muscles, as 1s well known, 
are, m the Odonata, very powerful, and also very extraordinary 
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as regards the shape of then tendons Just along outside the 
muscles are dark limes more or less well firished, and resulting 
fiom the action of the muscles Ub: :rruatio 2b: affluxus I 
beheve that 1t would not be unpkilosophical to conclude that a 
powerful action in the development of the muscles 1s, in such a 
case, the cause of a meater combustion or oxidation im the 
neighbouring parts In fact, on the head of a Cicada anJj onthe 
abdomen of an Escl na we find sin lu patterns, m some way 
mostly 1epresenting the underly.ng muscles In the Gomphina 
the fact 1s striking, and far moe as the stronge: species mostly 
possess a large dark pattern There ne some yery small species 
which are almost entnely yellow , there are no small species 
entirely black. 

Should the fact, with the explanation, be admitted, a step 
faithe: in the explanation of the differen: patterns would be 
made I know very well that in the Odonata there are patterns 
which do not agree with my explanations, even some contrary 
to it, butif some certain facts be explainad, there are perhaps 
more factors still unknown or unobserved The explanation for 
certain facts would still be admissible, or at least not entirely 
objectionable ~ i 

The patterns on the wings and elytia could not be the product 
of the action of muscles, but I believe it tu be probable thac the 
sudden iush of blood, o1 even air, by the cccelerated cnculation 
and respirition in the act of t ansformaticn may have the same 
effect In this way some patterns, otherwise not explicable, 
could be understood The eyespots in the caterpillars of some 
Papiltomdee have been asceitaired by Leydig to be epidermal 
colours, and I believe that the various kinds of eyespots m the 
wings of the imago are also epideimal co ours If a stream of 
blood meets a small obstacle just in the centre, a funnel is 
formed , 1f this obstacle is a mag, and behind it anothe: obstacle, 
we have two o1 more funnels, one in the other, and the section 
of them will be circular or elliptical according to the angle at 
which they reach the surfaces Such patterns in the elytra and 
wings are formed or preformed at the time when the wing 1s a 
sac, sometimes before the transformation, and here 1s another 
cucumstance which explains some patieris The walls of the 
sac are suddenly augmented and strongly dilated in the trans- 
formation Small patterns performed m the sac will also be 
altered and enlarged by the same piocess, and I hnow that many 
patterns of Lepidopterous wings are m such a way very easily 
explained All the waved lines of the wirgs and other marks 
belong here, and as the ribs o1 nervures seem to grow faster m 
transformation, the waved appearance would be explained In 
fact the greater part of the patterns seem to be produced by ev- 
pansions or distraction of the pattern performed m the wing at 
some period before the transformation H Harn 
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SCIENTIFIC SERIALS 


THE Monthly Microscopical Four nal fn Octobe. 1872, con- 
tams a continuation of Di Robert Brarhwatte’s papers on bog 
mosses, the present communication being confined to Sphagnum 
neglectum Angstr Dr J J Woodward contibutes a reply to 
further remarks on Tolles’ $th and Powel and Lealand’s 3th 
This is succeeded by a communication ‘On the History, Histo- 
logical Structure, and Affinines of Mewatophycus Legani Curr 
(Protetaxihs Logant Dawson), an Alga of Devonian Age,” by 
Wm Carruthers, F RS, m which the author combats the 


* So faras I kn ow the hterature relating to the phenomena of m miery, 
all these related differences are often corfused, and I believe that in sepr- 
rating them and follow ng the views above given many facts would be better 
understood, and this interesting subject more easily advanced 

Besides all the difficulties which oppose 1 clear and correct view, there 1s 
one more which I do not find mentioned, ze the so-called colour-blindness 
and the different degrees of it Prof B A Gold in his excellent work, 
“Investigations on Anthropological Statistics of American Soldiers,” has 
given attention to tt m a very 1emarkaole chapter Persos who canno. 
distinguish ripe cherries upon the tree, or strawberries on the vine by ther 
colour, are fir more nt merous than woule be suspected Serious misunder- 
standings, and esen calami tet, have been reported inthearmy result ng from 
mustihes in the colour of green and red light by offierrs of the senil corps 
He gives the stitement that usually cne n twenty, and a the soldier, 
examined ons in fifty, was subjected to colou~bintness But these rumbers 
show only the extremes, and it 15 casy to believe that a mach greater 
number are more or Jess affected with i In “ct, we have no means ef 
measuring this physiological difference , 1° * o persons call something green, 
and even compare the colour with certa n known objects, there 1s no proc f 
at all that they see just thesame cotour I think that it would be prudent in 
describing cases of mimicry, especially when they are extraordinary , net to 
forget that even the best observer may be urav aru of this mfirmty, and 14 
fact the best authorities on colour -blindness always state that the greater 
number of persons have no rder of their infirmity 
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theory advanced by Dr Dawson, that the fossil in question 1s 
coniferous, and contends that it 1s cryptogamous, belonging to a 
ggantıc alga, of the class C/lorospermee Two plates accom- 
pany this very interesting and important communication —‘*‘ On 
the active part of the Nerve Fibre, and on the probable nature 
o° the Nerve Current,” by Lionel S Beale, F RS, 1s a further 
contribution to the researches for which Di Lionel Beale has 
enned a reputation —' On the Regene:ation Hypothesis,” by 
Di Lous Elsberg, of New York The fundamental proposition 
of this hypothesis is thus stated by its author ‘* The germ of 
every derivative living bemg contains plastitudes of its whole 
ancestry ”— Dr J J Woocdwaid contiibutes some observations 
on the use of monochiomatie sunlight, as an aid to ligh-power 
definition —A shot paper by Prof Albeit II Tuttle, on one of 
oul common monads is fiom a communication made to the 
microscopical sec.ton of the Boston Society of Natural History 


Bulletin de l'Académie Royale de Belewue, No 8 This 
numbei contains a mathematical paper of some length, by 
AI P Meusion, on singular solutions of differential equations of 
the first order, also a note by M Dubois describing some 
researches on the camphors Te studied the action of pentasul- 
phauret of phosphorus at a high temperature on monobroma'ed 
cimphor, anl fonnd that it gave cymol, accompanied with small 
quantities of hydrocarbors of the same homologous series, and 
an organic sulpnhydrate soluble in alkalies M Alphonse 
Waters gives a shetch of some efforts that were made 10 Belgium 
in the middle of the 17th century towards the establishment of 
free trade —A note by M Schuermanns treats of the discovery 
of objects of amber m Belgium, the writer advising a special 
study of tre cicumstances which may have connected Belgium 
with the comme) cial 1oute from Etiuua to the country of amber, 
on the Baltic 
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SOCIETIES AND ACADEMIES 
LONDON 


Royal Society, Dec § —‘‘ Colouting-matters derived from 
Aromatic Azodiamines” TI Safhlanme By Drs A. W 
IIofmann, FRS,aid A Geyger 

Whilst we were engaged with the study of the blue colouring- 
mitters produced by the action of aromatic monamines on azo- 
dipheny'diamine, our attention became directed to a beautiful 
1ed tar-piyment, which has been known for some time by the 
commercial name of Safranme, being extensively used as a 
substitute for safflower m dyemg silk and cotton Safranme 
has not as yet been minutely examined, but, as fai as can be 
judged from tke scanty information we possess regaiding its 
production, it 1s scarcely doubtful whethe this important dye must 
belooked upon as being the denvative of an azodiamine The 
analyses of safranine thus promised to throw considerable light 
upon the nature of the compounds under examination 

Saframine occurs in commeice either as a solid body or 
en pâte In the solid state 1t forms a yellowish 1ed powder, in 
which, together with considerable quantities of chalk and 
common salt, the chlorhydrate of a tinctorial base has been 
recognised The pure dye may he easily separated rom the 
crude safrenine Itas only necessary to exhaust the commercial 
product with boiling water, on cooling, the filtrate deposits a 
slightly civsta me substance, which, afte: several recrystallisa- 
tions from boiling water, leaves no residue onignition During 
these operations, however, the salt undergoes perceptible altera- 
tion, with every recrystallisation it becomes more soluble and 
Jess crystalline, These alterations depend upon the separation 
of chloihydnc acid from the salt, In fact the percentage of 
chlor ne 15 found to diminish in the product of succesive crystal- 
lisations , thus the product of the third contained 8 48 pei cent 
that of the fourth crystallisation only 7 46 per cent Addition 
of ch'orhydric acid to the mother-liquois at once reproduces a 
crystalline precipitate This instability of the chlorhydrate, and, 
in fact, as may eyen now be stated, of the salts of safranine in 
general, has very considerably impeded the study of this body, 
and often matetally affected the accuracy of the analytical 
results In order to obtain the normal salt, the boiling liquid 
duurg she last crystallisation had always to be acidified with 
chlorhydnic acid 

t“ Synthesis of Aromattc Monammmes by Intramolecular Atomic 
Interchange” By Dr. A W Hofmann, FRS 

In a paper submitted to the German Chemical Society about 
a year ago, we proved (Dr Martius and myself) that the action 
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of methylic alcohol on aniline chlorhydrate at a high temperature 
and under pressure, far from yielding exclusively methyl- and 
dimethylamiline, as has been formerly believed,‘1s capable of 
causing methylation of the phenyl group, and thus producing 
quite a series of higher homologues of dimethylaniline 

If we endeavour to gain an insight into the mechanism of 
this reaction, we are led to assume that in the first mstance the 
chlorhydric acid of the aniline salt gives rise to the formation of 
methylic chloride, which in its turn mduces substitution, first in 
the ammonia fragment, and ultimately ın the phenyl group itself 
If, on the other hand, we remember that a tertiary monamune, 
such as must be formed by the final methylation of the ammoma 
fragment in amine, when submitted to the action of an alcohol 
chloride, 1s variably converted into an ammonium compound, 
1t must appear rather strange that in the process above alluded 
to only tertiary, and never any quaternary bases aie observed 

Under these cicumstances the idea very naturally suggested 
itself of submitting the behaviour of quateinai1y compounds at a 
high temperature under pressire to an experimental investi- 

ation 
j The sımplest compound that could be detected for such an 
inquiry appeared to be tnmethylphenylammonium 10dıde 
C,H,;.CH,. CH, .CH, NI 

Reserving for a future communication the experimental details 
of this inquiry, I will limit myself for the present to a brief state- 
ment of the principal result obtained 

Leaving secondary reactions out of consideration, the transfor- 
mation of the trimethylated phenylammonium iodide 1s repre- 
sented by the following equations — 

Transformation of quaternary into terbary compound 


C,H, Cli, CH, CH, NIs(C,12, CH,)CH,.CH,N HI 
Transformation of tertiary into secondary compound 
(C,H, CIL) CH, CH, N WI=[C,H,(CH,(CH,),JCH, HN HI 
Transformation of secondary into primary compound 
[C, H,(CH,),]CH, TWN=[C,1f,(CH,),]HHN HI 


Accordingly trimethylated phenylammonmm iodide, when | 


submitted to the action of heat, ıs transformed ın the fist place 
into iodhydiate of dimethylated methylophenylamine or dimethyl 
toluidine , this, ın a second phase of the reaction, becomes 
iodyhdrate of monomethylated dimethylophenylamine, or 
xylidine, which in its turn 1s ultimately converted into 
1odhydrate of timethylophenylammne, ze of cumidine ‘The 
essential character of the reaction is thus seen to be an 
intramolecular change in the positionof the methyl groups 
According to the duration of the process, there are incorporated 
in the benzol nucleus, first the methyl group of the alcohol 10dide, 
and then successively the two methylic groups which are stationed 
in the ammonia fragments The action of heat on the quaternary 
ammonium compound thus places at our disposal a simple means 
of rising from the benzol series itself to the toluol-, xylol-, and 
cumol series, or, generally (for the reaction may probably be 
utilised ın many other cases), of passing{from a less carbonated to 
a more carbonated series of compounds 7 

‘t New Method for producing Amides and Nitriles 
Letts, Berlin University Laboratory 

** Investigation of the Attraction of a Galvanic Coil on a small 
Magnetic Mass” By James Stuart 
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Geological Society, Nov 20—Piof P Matn Duncan, 
FRS vice-piesident, m the chur -——* On the Geology of the 
Thunder Bay and Shabendowan Mining Districts on the North 
Shore of Lake Supenor” By H Alleyne Nicholson, M D 
The author described the general characters of Thundei Bay, 
which 1s almost landlocked on the south-east by the bold pro- 
montory of Thunder Cape and a series of islands which form a 
contmuation of this The iocks immediately surrounding 
Thunder Bay belong to the ‘‘ Lower and Upper Copper bearing 
series” of Canadian geologists Theauthor described the general 
characters of Lake Shabendowan, and stated that from the foot 
of the lake for about 15 miles westwaid there 1s a succession of 
trappean rocks, beyond which, to the head of the lake, distant 
13 miles, the country 1s occupied by Huronian slates hke those 
between the lake and Thunder Bay These slates extend for an 
unknown distance north-west of the head of the lake, and con- 
tain numerous veins, having an E N E and W 5 W direction, 
conformable with the stnke of the beds, and some of them are 
aurferous The vem-stuff is quartz contaiming copper pyrites , 
the gold ıs contamed in the copper pyrites, or disseminated in 
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vey minute grains through the quartz Several of these veins 
are bemg worked, and their peculiarities were noticed by the 
author —“ Note on the Relations of the supposed Carboniferous 
Plantants of Bear Island with the Paleozoic Flora of North 
America,” by W Dawson, LLD, FRS The author 
referred to Dr” Heers pape: on the carboniferous flora 
of Bear Island (seeQ J G S vol xxv p 161), and stated 
that the plants cited by Dr Heer as characteristic of his Ursa 
Stage,” are in part 1epiesentatives of the American flora belong- 
mg to what the author has called the ‘‘ Lower Carbomferous 
Coal-measures” (subcarbonife.ous of Dana) Ile considered 
that the presence of Devonian forms was due either to the mix- 
ture of fossils fom two distinct but contiguous beds, o1 to the 
fact that m these high northein latitrdes there was an actual 1m- 
termixture of thetwo floras IJe dissented altogether from Dr 
Heer's identification of these plants with those of the Chemung 
group, or with those of the Middle Devonian of New Biuns- 
wick Mr Carruthers stated that the lst of the eleven Lower 
' carboniferous plants published m Puncipal Dawson’s 4 Acadian 
Geology ” did not contain a single species found m Bear Island, 
but, on the other hand, some species and several well-marked 
forms weie common to the Bear Island deposits and the Devo- 
mans of North America, and he had no doubt that Prof [leer 
had in lus paper rightly couclated these floras As to the age 
of these plant-bearing beds, found alike in Rear Island, Ireland, 
the Vosges Mountuns, Canada, and Australa, Mi Carruthers 
said that ıt was difficult to diaw any lines which would separate 
| the Pal eozoic plants into clearly-marked and itstinct flors , but 
if the Devonian 1s to be 1etained as a system, all these plant- 
| bearing beds belonged iather to that system than to the carbon- 
| ferous —‘ Further Notes on Eocene Crustacea fiom Ports- 
| mouth” By Henry Wooluaud In this paper, after referm g 
| to his forme: communication on Crustace1 fiom the Lower 
Eocene depos ts at Portsmouth (Q J GS, vol xavius p go), 
ı the author gave a full description of Lhachzosoma bispinosa, one 
| Of the new species described im it, the materia's being furnished 
| by several fresh specimens, which show the whole structme of 
the animal The new pomts include the description of the 
limbs, the anterio: border of the carapace, the lowe: surface of 
the body ım both sexes, and the maxıllıpeds The author also 
characterised, unde: the name of /:fo:cola, a new genus of 
shore-crabs allied to Grepsus, from the same deposits Of this 
genus he described two newspccies, Z virdse and L d niati — 
“On a new Tilobite from the Case of Good Hope” By 
| Hemy Woodward The Inlobite described in this paper 1s 
| from the Cock’s Comb Mountams at the Cape of Good Hope, 
and was preserved in a nodule, the impression retained in which, 
when broken, furnished the most instructive details as to its 
| structure Each of the eleven thoracic segments was furnished 
with along median dorsal spine, giving to the profile of the 
ammal a crested appearance , on each side of this the axis of 
the segment bears two or thee tubercles, and the ridge of the 
pleura four o1 five tubercles The tail is termmated by a spine 
more than half an inch ın length, and all the spines are annu- 
lated Foi this Titlobite the author proposed the name of 
dAnerinurus ciista-gali1, although with some doubt as to the 
genus, the head being only imperfectly preserved 
i 
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Academy of Sciences, Dec 2—M Faye, president, in 
the chair -—The first pape: was by M de Saint-Venant on the 
division of the force due to a vibratory movement mto those due 
to simple and isochronous oscillations, &c , and of the work due 
to the same composite movements, at any two moments, between 
the constituent movements —M Claude Beinaid read a note in 
answei to M Bouillaud’s paper on animal heat He states that 
the lat'er author, in asserting that the arterial blood in the heart 
1s waimer than the venous, has disregarded numbeiless experi- 
ments which prove the direct contrary to Þe the case To this 
M 6 Bowllaud rephed, defending the theory of the heat of the 
body actually being formed in the lungs by the combustion in 
them of carbon compounds im the blood, this being Lavoisiei’s 
criginal theory, which he defends -—A letter fiom I ather Secchi 
on the meteors of Nov 27 was then reid, fiom 7 30 PM to 
IAM 13,892 meteors were observed —MM Is Pie re and Ind 
Puchot read a pape: on certain observations on the laws deduced 
from the boiling points of the members of homolugurs senes 
The authors find that the rise in boiling pomt for each addition 
of CII, 1s not so regular as is supposed —M .\ Caligny read a 
paper on the “ Theory of the Sluice of L’Aubois,’ a papa 
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relating to canal works, and M. Thém Leshboudois one on the 
structure of heterogenic vegetables The section of the paper 
read related to heterogeneous monopetale After this M. 

Dupuy de Léme read a note on the preservation of the mateuial 
of a “screw balloon ”-~A report on M Felz Lucas’s memoir on 
the general theorems of the equilibrium and movements of 
material systems was then read, and followed by a note by M. 

Marès on the utility of a permanent scientific imstitution in 
Algeria M, H. Resal read a note on the relation between the 
pressure and the volume of steam which expands in producing 
wok without the addition or subtraction of heat—MM E 

Mathien and D, Urbain read a paper on the part played by gases 
in the coagulation of milk and in producing muscular ngıdity. 
The authors believe these effects to be due to oxidation.—Ana- 
tomical researches on limules, a note by M. Alph Milne- 
Edwards, was nextread, and followed by a description of a new 
method of treating intermittent fevers, by M Déclat A feature 
in this treatment 1s the admmistration of small doses of carbolic 
aad —Communications on the PAylloxera from M A. Lalman 
and M A Vidal were sent to the commission on Phylloxera, a 
note on the tertiary formations of Lormancieres, by M Delage, 
was referred toa special committee, and notes on aerostation from 
MM Billet, Braconnier, Deppe, and Chamard were sent to that 
commussion —A copy of the Janssen-Lockver Medal was sent by 
the Minister of Public Instiuction —M A Laussedat then read 
a note on the prolongation of the French meridian into Spain 
and Algerna —M, Mannheim described a model of a vernter to 
a vernier, and M, Gramme read a note on the application of 
his magneto electric machines to electrotype and the production 
oflight He asserts that his machine produces greater effects 
than Wilde’s well-known instrument, though driven at one- 
eighth of the speed.—M Becquerel presented a uote by 
M E Jannettaz, continuing his observations on the connection 
between cleavage planes, cohesion axes, and axes of thermic con- 
duction in crystals —M Th. du Morcel presented the contimua- 
uon of his paper on the currents produced in a telegraphic wire, 
one end of which rests insulated in the ar —M. A Treve read 
a note on Magnetism, in which he describes some experiments on 
magnetic induction —M. Balard presented a note on a new bro- 
minated ether, by M, P Schutzenberger The formula of the 
new body ıs stated tobe (C, Hio O Br,)2. It ıs crystalline, 
very deliquescent, and heated to 70° to 80° disengages hydro- 
bromic acid in large, quantities and decomposes M Malhe 
described the manufacture of a neutral soap by exposing ordinary 
soap to carbonic anhydnde.—MM _ Rabuteau and Papillon read 
a note on the Therapeutic effects of Sodic Silicate They believe 
that it 1s likely to be of great use m certain skin diseases M. 
Picot’s second note on the ‘‘ Antifermentescible” properties of 
the same salt followed , he has used it with great success in cases 
of blenorrhagia —-M A Bechamp then read a note on certam of 
M Pasteur’s recent communications on ferments, a long contri- 
bution to the controversy, which has now nearly worn itself out, 
and followed it up with a jomt commurication of is own and 
M Esto. on M Pasteur’s paper of the 7th of October M P 

Champion read a note on & substance extracted from a Chinese 
Champignon ‘The fungus ıs that hncwn to the Chinese as 
Fouh-ling (Lachyma pinctorum) The author proposes to call 
the extract pachymose. It somewhat resembles starch, and its 
formula 1s C,, Hy, Ogg —-M Claude Bernard presented a paper 
on the number of the Blood Corpuscles ia Mammalia, Birds, and 
Fish, by M Malassez The author calculates that in the mam- 
malia the number varies from 3,500,000 per cubic millimeter to 
18,000,000 , in man it 1s about 4,000,000 In birds the number 
1s much less, from 1,600,000 to 4,000,000 In fish the osseous 
fishes haye 700,000 to 2,000,000, the cartillaginous, 140,000 to 
230,000 M. Larrey presented M G. Le Bon’s paper on some 
experimental researches on the Treatment of Asphyxia, which 
was followed by a note by M L Vaillant on the value of certain 
characters used in the Classification of Fish, and by a note on 
the larval form of the dragon-flies, by M A Villot —A note by 
M F; Pisani on a new vanadiferous sihcoaluminate of manga- 
nese from Salm Chateau, Belgium, was then read The mineral 
contains 18 per cent of vanadic acid, and ın composition re- 
sembles masonite —-M Daubree presented a paper on the superior 
Jurassic formations of the department of L’Herault, by M. 

Bleicher.—M Stan Meunter read a paper on the lithological 
analysis of the meteorite of the Sierra de Chaco, Chili, and on 
the mode of formatton of logronite —M Le Verrier communi- 
cated along lst of observations of the meteoric shower of the 
27th November from various observers A note on the same 
subject was received from M, Malinowsk.—M. Champomllon 
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communicated some experiments on the effects of borax and sodic 
silicate on malt ; his results confirm those of M. Dumas M. Sacc 
communicated a note on the colouring matter of the red carrot 
the colouring substance 1s insoluble in water, slightly so in 
alcohol, moreso in ether In thecarrotit exists to the extent of 
not more than one part in 1,000—-M_ RKoenler described a 
method for reversing drawings for the engraver -—-M Prunieres 
sent a note relative to the researches in lake Samt-Andéol 
(Lozère) , he beheves that the rest of the structures ascribed to 
man there found are those of beavers —-Mdlle Chenu sent two 
notes on the ‘‘ Functions of the Great Sympathetic” and on a 
method for the observation of the ganglionic nervous system, 
after the reception of which the session was adjourned, 
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THURSDAY, DECEMBER ta 


RovaL Socrzry, at 8 30 —A Contribution to the Knowledge of Hæmoglo- 
bm £ Ray Lankester~On the Structural Elements of Urinary Calcule 
Dr H V Carter —Researches in Spectrum Analysis m connection with 
the Spectrum ofthe Sun No I J N Lockyer, FRS 

SOCIETY or ANTIQUARIES, at 830 —-Ona Celtic Tumulus in Kent C 
Knight Watson, M A 

Lonvon MATHEMATICAL Society, at 8 —On Geodesic Lines, espectally 
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ARCTIC EXPLORATION 


le 1s now upwards of twenty-five years since the British 
Government sent out any expedition to those little 
known northern regions, the exploration of which has won 
so much glory to the British navy, formed such a splendid 
and peaciful sphere for the training of our sailors, and 
been so fruitful in the highest results to Science Since 
that time, and especially during the last few years, every 
important civilised power ın the world, except Britain, 
has been doing what it could to advance the interests of 
Science, which are coincident with the highest interests of 
humanity, by sending out expedition after expedition to 
force from the Arctic Regions the wonderful secrets which 
they have so long held in then icy gmp What has been 
done by other nations has been sufficiently detailed fiom 
time to time in these pages, and the knowledge thus 
gained cannot but be of the greatest service to any deli- 
berately o1ganised expedition which this country may send 
out 

About seven years ago the Geographical Society tried 
to move the Government to take action in the matter, 
andto fitoutan Arctic expedition , but Government excused 
itself then on account of the want of agreement among 
geographers as to the most favourable route to be followed 
Since then there has been much discussion on this point, 
and the results of recent expeditions have led to almost 
entire unanimity among those best able to judge as to the 
route which 1s most likely to be in every way attended 
with successful results, Therefore the distinguished de- 
putation which on Monday waited upon the Chancellor of 
the Exchequer and Mr, Goschen was not one got up in 
hot haste as the result of some temporary excitement, but 
was the culmination of long discussion and deliberation 
foundel on many years’ accumulation of pertinent and 
valuablefacts The deputation was the bearer not merely 
of the desues and convictions of the distinguished scientific 
societie> whom it represented Arctic exploration has inthis 
country ever been popular with all classes, and to judge 
from the earnest and enthusiastic tone ın which most of 
our leading newspapers speak of the objects of the de- 
putation, the public mind 1s as strongly set as ever on 
seeing that work completed which for so long has 
engaged theenergies of some of the gieatest names on the 
roll of the British navy 

That the Government will forthwith respond favour- 
ably to the universal desire, when this has been so 
clearly, fully, ably, and unanimously brought before it by 
our most distinguished learned societies, we think there 
cannot be any doubt What Government will do when 
reputable men of science come before it with a well- 
defined and important object has been shown in the ex- 
pedition, so liberally fitted out, which has just left our 
shores oa board HM S Challenger. Indeed, we believe 
that Government would long ago have done something 
towards Arctic exploration had the matter been brought 
before ıt as powerfully and definitely as ıt was on Mon- 
day. 
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As was well urged by the deputation, without such 
an Arctic expedition as ıs wanted, the work which it 
is sought to accomplish by the Challenger must remain 
incomplete , the work set before that ship 1s of magnitude 
sufficient to engage it during all the timeit will be abroad, 
and if Government ıs really ın earnest ın advancing the 
interests of science by marine exploration, 1t cannot choose 
but fit out an Arctic expedition as the indispensable 
complement to that which 1s about to explore the middle 
and southern latitudes of the globe The answer that was 
given by the Chancello: was all that was asked, and all 
that we could expect , and ıt seems to us that if he and 
his colleagues do what he has promised—“ carefully coa- 
sider the matter, and read over the papers” laid before 
them-~-they can only form one opinion We only hope 
that all sections of the Piess—as the mouthpiece of all 
the various classes of the people—will say very unmuis- 
takeably what is the conclusion that all intelligent subjects 
of Her Majesty desire their purse-keeper, Mr. Lowe, and 
his colleagues to come to If this and all other legitimate 
influences are used, and if Government treats the subject 
justly, and without picjudice,we have no doubt that by 
next May the resumption of Arctic exploration by this 
country will be a thing accomplished 

The deputation, headed by Sir Henry Rawlinson, re- 
presented the Royal Society, the Royal Geographical 
Society, the Geological Society, the Linnean Society, the 
Anthropological Institute, the Scottish Meteorological 
Society, and the Meteorological Office in London Each 
of these bodies, ın response to a letteı fiom the Gco- 
graphical Society, sent in papers showing the important 
objects to be gained fiom its own point of view, by a 
well-organised Arctic expedition ‘These’ papeis, with 
the statements of the Geogiaphical Society, maps, &c, 
weie laid before the Government by Sn H Rawlinson, 
and itis afte: the consideration of these that Mı Lowe 
has promised to give his opinion It ıs only needful 
here to state very biiefly the points brought before Mr 
Lowe and Mı Goschen by the deputation 

Aictic authorities me now almost unanimous that the 
best route for an expedition to follow is up the west 
coast of Greenland to Baffin’s Bay and Smuith’s Sound, 
one reason beng that in this duection facilities are offered, 
in case of disaster, for reticat to the Danish settlements , 
besides, ın this dnection the most varied and most valu- 
able scientific results may be obtained, and all seem 
agiced that this 1s the 1oute along which the extreme 
north is most likely to be reached The deputation 
thought that nothing better could be got in which to 
convey the expedition, than two stiongly-built and tho- 
1oughly-strengthened Dundee sciew-whaleis of from 200 
to 300 tons each, and each having a Government ciew of 
60 men and officers These should start next May, and 
should be equipped and provisioned to cany on their 
work foi three summers and two winters One of these 
vessels 1t 1s proposed to station at some distance within 
the entrance of Smith’s Sound, while the othe: would 
advance as far as possible to the noithwaid, preseiving 
communication with the dépôt vessel From the point 
reached by the othe, sledge parties would start in the 
carly spi.ng and explore the unknown region in various 
dnections By this means a wide extent of coast-line 
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would be discovered, and a safe retuin would be ensued, 
for the adsanced paities would be able to fall back upon 
their consort, whence, in case of accident, the whole 
expedition could 1etreat to the Danish settlements in 

reenland 

The direct advantages offered by this roate are, the 
discovery of the northern side of Greenland, and the 
prospects of securing the most valuable results in the 
various branches of scientific rescarca,—in geography, 
hydrography, botany, zoology, ethnology, geology, geo- 
desy, and meteorology but all the advantages to science 
cannot possibly be foreseen Among the possible results 
enumerated by the Geographical Society are these — 
Completing the circle of Greenland, ascertaining the extent 
and nature of its northern point, and discovering the 
conditions of land and sea in that area, supplementing 
the investigations of the Challenger expedition as to the 
bottom of the ocean , the probability of forest vegetation, 
proved to have flourished on what is now the Greenland 
coast, having extended ove: the Pole itself, thus confound- 
ing all previous geological reasoning as to the climate and 
conditions of the globe during the Tertiary period , a more 
complete knowledge of the teeming life of the Arctic 
Ocean , a knowledge of the customs and mode of life of 
the supposed dwellers in the unknown area, of whose 
former existence there 1s proof, who have no communi- 
cation with the most northern known people, and who 
have probably been isolated for centuries , a knowledge 
of the kinds of microscopic vegetation inhabiting the 
northern Greenland seas, which would throw great light 


/ on investigation into the age of the rocks of our own 


island, and on the later changes of the climate of the 
northern hemisphere, besides the geological iesults, in 
rocks and fossils, and the observations on glacial action, 
which would be yielded by the examination of a long 
coast line, observations of the pendulum and of the dip 
and intensity of the needle , and observations as to tem- 
peiature, pressure, winds, and currents These manifold 
advantages, of the highest importance—in spite of the 
vague Philistine tirade of the Zzimes—are confirmed 
and supplemented by the documents of the other 
societies 

As to the element of danger, it is clearly shown in the 
Linnean. Society’s paper that, as compared with explo- 
1ations in Africa, Australia, and elsewhere, Polar voyages, 
Noth and South, show a comparative immunity from loss 
and hardship, and during the last few years experience 
has been so fruitful ın her teachings, that the element of 
discomfort and danger may now be r2ducedto a minimum 
The Geogiaphical Society concludes its documents by 


adding to the other advantages that another generation of 


naval officers will be tiained in ice navigation,- -and they 
will be needed ın 1882,—that opportunities will be offered 
for distinction, and that a great benefit will be conferied 
on the Navy, and through the Navy on the country The 


_belief ıs expressed that all classes of the people will unite 


with men of science in the desire that the tradition of 
Arctic discovery should be presei ved and handed down to 
posterity, and that Englishmen should not abandon that 
career of noble adventure which has done so much to 
form the national character, and to give om country the 
rank she still maintains 

All this 1s irresistible. 
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FORESTRY IN ITS ECONOMICAL BEARINGS 


xO what extent the chmate of any portion of the sur- 
T face of the carth can be changed by human labour 
is still an open question Certain districts of the globe we 
are accustomed to look upon as condemned by Nature to 
perpetualstenhty The arid deserts of Africa and Cential 
Asia, the frozen realms of Siberia, appear as 1f predestined 
to a gloomy lifeless solitude To reclaim them to human 
control and human habitation may be one of the problems 
of.the future. That climates have changed materially 
within recent times, we know as a historic fact Macau- 
lay has made us fam liar with the damp fogs and per- 
petual rain-clouds with which our island was invested 
during the period picceding the arrival of the Danes and 
the Saxons Much of the amelioration of climate which 
has since taken place 1s doubtless due to the increased 
cultivation of the land, and the extent to which the fen- 
districts have been drained , but the main agent has pro- 
bably been the destruction of the forests which then 
clothed a large portion. ‘of the island 

The mode in which forests actin increasing the amount 
of moisture in the atmosphere 1s much misunderstood. 
Even in an article which recently appeared in the pages 
of so well-informed a journal as the Pall Mall Gazette, 
it 1s affirmed that this effect ıs due to the attraction exer- 
cised by the trees on the rain-clouds. The principle by 
which trees act in effecting this 1s, however, at least 
mainly, by acting as pumps in drawing up the superfluous 
moisture from the soil The most trustworthy experi- 
ments show that, under normal circumstances, plants 
have no power of absorbing through their leaves wate, 
either in the fluid or gaseous state, their supplies are 
obtained entirely through their roots , and the superfluous 
moisture 1s evaporated from the leaves The amount of 
aqueous vapour thus delivered into the atmosphere by 
vegetation 1s enormous, and has been the subject of care- 
ful investigations by French and German betanists Von 
Pettenkofer recently detailed* some experiments on the 
amount of evaporation from an oak tree, made during the 
whole period of its summer growth He found the amount 
gradually to increase from May to July, and then decrease 
till October The number of leaves on the tree he estt- 
mates at 751,592, and the total amount of evaporation 
in the year at 539 16 centimetres of water The average 
deoth of rainfall for the same period on the area 
covered by the oak tree would be only 65 centimetres , 
the amount of evaporation is thus 84 times more than that 
of the rainfall The excess must be drawn up by the 
roots from a great depth, and thus trees prevent the 
gradual drying of a chmate, by restoring to the air the 
moisture which would otherwise be carried to the sea by 
streams and rivers 

The immediate result, therefore, of the diminution of 
forests in a thickly-wooded country will be to increase 
the proportion of the annual rainfall that is carried to the 
sea by the natural dramage of the country, and propor- 
tionately to decrease the amount returned insensibly to 
the atmosphere, which then condenses into rain and 
cioud Within certain limits it 1s obvious that this 
must be an unmixed good , but as the country becomes 
more and more thickly populated, and the tand more 
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valuable for habitation or culture, the danger rather lies 
in the other extreme, that the countiy will become so de- 
nuded of forests as to render the climate too dry for 
the profitable pursuit of agriculture. This has, m fact, 
taken place of late years to so great an extent as to de- 
mand the most serious attention In many parts of the 
continent of Europe great efforts are now being made to 
restore a portion of the forests which have been ruthlessly 
destroyed At one Government establishment in Dal- 
matia five million young trees are now in cultivation for 
this purpose In our Indian possessions the evil result- 
ing from the destruction of the forests reached some years 
ago so gigantic a dimension as to demand the instant 1n- 
terference of the Government The Indian forests are in 
themselves a source of great revenue, producing the most 
valuable teak, and multitudes of the more ornamental 
woods used ın cabinet-work But, independently of this, 
the most injurious consequences had resulted to the climate 
from their wanton destruction, the droughts, becom- 
ing constantly more frequent and of longer duration, 
brought terrible famine ın their rear, and the swollen 
water-courses, when the rain did come, caused fearful 
devastations The Government at length took the subject 
up, and in all our Indian Provinces the Conservancy of 
Forests 1s now an important bianch ofthe Administration, 
though much yet remains to be done in consolidating and 
perfecting the system In Mauritius similar results 
have followed similar causes The fertility of the island 
has been diminished by the destruction of the forests , 
and the fever which a few years since decimated Port 
Louis 1s attributed to the malaria occasioned by the floods 
biought down by the torrents swollen far beyond their 
ord.nary dimensions 

The literature of Forest Conservancy 1s, in fact, now 
enormous Thestandard work on the subject, as far as 
India 1s concerned, 1s by Dr Cleghorn,* the Conservator 
for the Madras Presidency, which gives a history of what 
our Government has been dorng there We are constantly 
receiving, however, from others of our colonial depend- 
encies, official reports of the efforts beimg made in them 
for the preservation of the native forests , and it 1s ım- 
possible in this connection to avoid mentioning the name 
of Ferdinand von Muellei, the accomplished Curator of 
the Botanic Gardens at Melbourne, whose exertions in 
the introduction and acclimatisation of Australian foresg 
trees 1n other climes have been unwearied and of inestim- 
able value 

In Algeria the same tale is told as in India. Up to 
about the year 1865 the wanton destruction of the forests 
by the Arabs by fire and other means, was enormous , un- 
til at length the French Government took up the subject, 
ably aided by one or two English and French owners of 
landin the Colony. The tree found there most efficacious 
in repairing the waste, 1s not a native, but one of the 
family known in Australia as “ gum-trees,” the Kucalyplus 
globulus of Tasmania The great advantage of the planting 
of this tree1s, not only the value of its timber, but its prodi- 
giously rapid growth, said to be fully twenty times greater 
than that of the oak It has been introduced also with 
great success into the South of France, owing to the 
energy and enterprise of v Mueller, and 1s hardy in this 


* The Forests and Gardens of South India.” By Hugh Cleghorn, M D 
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country The foliage is said to secrete a gum-resin, which 
acts as a most valuable antidote to malaria fever 

In the French department of the Hautes Alpes, an in- 
teresting expeiiment has been tried of a somewhat differ- 
ent character The same results had there enstied from 
the same causes Year by year the mountain villages had 
been abandoned, and im twenty years a diminution of 
population to the extent of 11,000 had taken place An 
attempt to replace the forests met with the most violent 
opposition from the peasantry, and they were al- 
lowed to substitute ‘“gazonnement” for “ reboisement , ”’ 
that is, the people were compelled to returf the barren 
and neglected districts The effect 1s said to have been 
most beneficial The fresh covering of the naked soil 
has prevented evaporation, and has allowed the rain to 
sink in instead of running off in destructive torrents , 
and districts which a few years ago were abandoned to 
desolation are now gradually acquirmg a luxuriant vege- 
tation, and giving food and shelter to the flocks and herds 
which had long been strangers to them, the streams aie 
becoming clearer and less violent, and the bridges are no 
longer periodically carried away 

There is probably no department of Science to which 
human energy and ingenuity could be more puofitably 
turned than the reclaiming of the waste places of the 
earth 
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DANA ON CORALS 


Corals and Coral Islands By James D Dana, LL D 
&c (Sampson Low and Co, 1872) 


HE dist.nguished naturalist, geologist, and minera- 
logist, who 1s the author of this semi-scientific work, 
1s probably, next to Charles Darwin, the man from whom 
an expansive book on coral formations would be expected. 
He has had immense opportunities for the careful invest:- 
gation of all the phenomena of coral reefs, and his peculiar 
mental constitution has assisted him ın all his endeavours 
to teach and to arrange No geologist has equalled Dana 
in the arrangement of his work, and his celebrated book 
on that science 1s eagerly studied by teachers of all degrees. 
As a student of details, he may point to his Mineralogy 
with great pride, yet, with these powers and gifts ready 
at hand, Dana produces, late in life, this disappointing 
book It 1s full of precious stones in ugly settings, and 
the gems are intermixed with much that ıs worthless To 
the general public it will be almost a closed book for years 
and it ıs hardly worthy of a place in a purely scientific 
library <A great portion of the book 1s taken up by de- 
scriptions and remaiks upon animals wh.ch are not corals, 
and which in no way affect or produce coral reefs or islands, 
and the old errors respecting coral productions are per- 
versely introduced All the notices and descriptions of the 
Actime and Hydroidea might have been omitted, as 
they only confuse the subject, and suely such statements 
as refer coral making to (1) Polyps, (2) Hydronds, (3) 
Bryozoa, (4) Algee, might have been left buried in the 
memaotutes of those who have been teaching that the third 
and fourth named organisms have nothing to do with 
coral any more than oysters and sunflowers - 
Writing about Actinie, Dana gives the following without 
reference —‘‘ As to senses, Actin, or the best of them, 
are not so low as was once supposed , for, besides the 
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general sense of feeling, some of them have a series of 
eyes placed like a necklace around the body, just otsid: 
of the tentacles Thy have ciystalline lenses, anda short 
optic nerve Yet Actinic are not known to have a proper 
nervous system, then ontic nerves, where they exist are 
apparently isolated, and not connected with a nervous ring 
such as exists in the higher radiate animals” Now, the 
“bourses marginales” have highly refractile cells and 
elongated cells without nematocysts associa‘ed with them , 
then a miss of granular and opaque tissue separates them 
from some irregularly shaped cells which are not peculiar 
to the spot, but which are found between the muscular 
layersalso Coriesponding refractiie cells are to be found 
on the tentacles; We have followed Schneider in these 
reseaiches, and do not as yet feel disposed to recognise 
an optic organ 

The classification of the corals enployed by Dana 1s, as 
might have been expected, not that followed by those men 
who have raised those Radiata fiom the Slough of Despond 
in which they were left by the predecessors of Lamarck 
The introduction of American novelties, to the exclusion 
of well-recognised European classificat ons, 1s neither right 
nor scientifically correct For instance, Dana mentions 
the “ Oculina tribe, or Oculinaceæ ” and, after giving his 
differentiation, proceeds —“ The O1bicella is an example 
of one of the massive Astræa-lke forms constituting the 
Oib cella family, or O-bicellide, in the Oculinatnibe The 
Caryophyllia here figured (Caryophyllza Smithi, Stokes) 1s 
ore of the solitary species of the tribe found in European 

eas and onthe coast of Great Britain” “ Thecorallum of 

an allied species (Caryophylita cyathus) Dana proceeds 
tə inform us, 1s found “not only in the Mediterranean, but 
also over the bottom of the Atlantic, even as far north as 
the British Isles” “ Anothe example of this tribe, as de- 
fined by Prof Veriill, 1s the species of Ast angia occurring 
alive along the southern shores of New England, and on 
the west of New Jersey” The diagnosis of the Oculina 
tribe was the growth of the experience of Schweigger, and 
of Mune-Edwardes, and Jules Haime, and they separated 
the incongruous genera which Lamarck had associated 
withit, The admission of O:bicella, which 1s really the 
old Astrea of Lamarck, and of Caryophyllia into this well- 
differentiated tribe, 1s simply absurd, for they possess 
structural characters sufficiently diverse as to place them 
in different famıles The discovery of Caryophylla 
Swthez in the European seas was due to the investigations 
of the 1esults of the late deep-sea dredgings of HMS 
Porcupine, and those unrecognised workers have shown 
that it 1s not Caryophylia cyathus, but C, clovus, which 
has the gieat horizontal range Had Dana warned a little 
longer he would have had the opportunity of quoting cor- 
rectly Again, Astrangia was well differentiated long 
before Prof Veriill was heard of Tne American Coniad, 
and our Lonsdale, and finally, the distinguished Fiench 
Zoophytologists, for whose labours our author appears to 
have a supreme contempt, inasmuch as he rately gives 
them credit for their good work, consolidated the genus, 
which has nothing in common with the Oculinide 

Interesting and valuable chapters on the distribution of 
corals according to temperature, and on their hmitation to 
certain areas, follow Darwin ıs supported in his views of 
the 20-fathom range of reef-building corals, and some 
interesting data are given respecting the rapidity of growth 
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of corals A madrepore 1s stated to have giown 16 feet in 
64 years, but the 1apidi'y of growth depends upon the 
habit of the species, the fieedom from the destructive 
effects of boring mollusca, nibbling fsh and wave-breaking, 
and is, under favourable conditions, very ramd The 
chapters on the strictures of coral reefs and islands add 
little to the knowledge which Darwin and Jukes and 
Hochstette: have given us, but Dana’s giat powers of 
illustration enable him to reproduce the details with whch 
we are so familiar, thanks to these authors, m very en- 
gagirg forms He tells us, however, that in the reef, 
“The coral d rzs and shells fill un the intervals between 
the coral patches and the cavities among the hving tufts, 
and in this manner produce the recf deposit, and the bed 
ts finally conso i lated while still beneath the water ’ 

Noticing, then, the great power of the force of sea 
wave in smashing and removing masses of coral, and the 
effects of the passage upwards on to the beach of hard 
blocks ın destroying and communuting smaller zoophytes, 
Dana veiy properly insists upon the formation of what 
are usually called coral islands, from the collection of 
beached coral boulders, and suggests that the extreme 
grinding and pounding of the most fragile coral stems 
places the carbonate of lime, of which they aie com- 
posed, in the best position for solution in highly aerated 
sea water He notices the formation of mud in and 
about the reefs, and compares its origin to that of any 
other kind of sand and mud “It takes place on all 
shores exposed to the waves, coral or not coral, and in 
every case the gentler the prevailing movement of the 
water the fine: the material onthe shore Inthe smaller 
lagoons, where the water 1s only rippled by the winds or 
roughened for short intervals, the trituration 1s of the 
gentlest kind possible, and moreover the finely pulverised 
material remains as part of the shores” He shows that 
the pirticles of the very fine mud which ıs washed out 
fiom the beach sands accumulate only in the more quiet 
wateis some distance outside of the reef, and within the 
lagoons and channels where it settles 

After remarking upon the abundance of fish around 
coral islands, especially in the mstance of Taputenea, 
with an area of six square miles, whose population of 
7,000 15 supported by fishing, Dana notices the drifung 
of logs of wood on to remote islands “An occasional 
log drifts to the shores, at some of the more isolated 
atolls, where the natives are ignorant of any land but 
the spot they inhabit, they are deemed direct gifts from a 
propitiated deity These drift logs were noticed by 
Kotzebue at the Marshall Islands, and he remarked also 
that they often brought stones in their roots, Similar 
facts have been observed at the Gilbeit Group and also at 
Enderby’s Island and many other coral islands of the 
Pacific. The stones at the Gilbert Islands, so far as 
could be leaned, are generally basaltic or volcanic, and 
they are highly valued among the natives for whetstones, 
pestles, and hatchets The logs are claimed by the 
chiefs for canoes” These waifs and strays, and others, 
like the large masses of “compact cellular larve” lying 
209 yards inside of the line of breakers on Rose Island, 
and the fragments of pummice and resin whith, trans- 
ported by the waves, are collected by the natives on their 
shores, are very interesting and suggestive to the 
botanist, mineralogist, and archzeologist—more so, per- 
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haps, than to the natives, who are not admued by Dana, 
fo. they evidently lead too carnal an existence, and care 
little for poesy and the imagination 

After explaining the origin of gypsum in some of the 
smaller completed atolls by evaporation of sea-water in 
the gradually drying lagoon, Dana desci1bes some of the 
guano deposits which collect on the coral limestone and 
saune mud, and mentions how these accidental additions 
wih the stones and drift wood, expliun many difficult 
geological and mineralogical problems “Some interest- 
Ing pseudomorphs occur buried in the guano of Baker’s 
Islind Coral fragments of varous species were found 
that had long been covered up under the deposit, and in 
some of which the cirbonic acid had been almost entirely 
replaced by phosphoric acid On sach I have found 70 
per cent of phosphite of lume” Tms is an tntziestiag 
fact, especially when it 1s remembered that birds’ dung 
may have collected in all climites during many geologi- 
cal ag:əs The descrip ion of the geographical distribu- 
tion of coral 1eefs 1s followed by a most interesting 
chapter on changes of level in the Pacific Ocean The 
irregularity of the elevations aad subsidences, even on 
confined aieas, 1s admirably demonstrated The forma- 
tion of compact white hmestones, and of impure or argil- 
laceous limestones, and of beach or sand-drift rocks and 
oolitic limestones, 1s explained, but without reference to 
the admirable researches of Nelson, whose labours in the 
Bermudas are classical amongst European geologists 
Then there 1s a sweeping assection that deep-sea lime- 
stones are seldom if ever made fiom coral island or reef 
débris, and that lands separated by a range of deep 
ocean cannot suppiy one another with material for rocks 

The words “ deep sea” are now differently understood 
to what they were in the days when theoretical views of 
the depth took the place of the results of real measure- 
ments, so that it is necessary to assert that abyssal seas 
may prove such bariiers But reseaich into the lithology 
of the Atlantic near the Azores distinguishes muneral 
matters which, 1a all probability, are of American origin , 
and both in the Miocene deposits of the West Indies, 
and in those of the same age in Europe, there are proofs 
of the enormous aggregation of coral ¢éd775 in deep lime- 
stones Dana considers that the views, so ably put fvr- 
ward by Lyell and many American geologists conceinin,s 
the derivation of the sedimentary rocks of the Appala- 
chian strata from land tothe east— that is to say, to the 
area of the present Atlantic—are unsound, because the 
wreck of the hypothetical continent could not have passed 
along the floor of the deep intervening sca He states 
that the Atlantic would get back all its own dirt—an ob- 
servation which would be tienchant enough, if geology 
did not prove the extraordinary distances to which sedi- 
ments were removed from their sources 

The author is too keen a geologist not to notice this 
discrepancy in the size of the existing coral-limestone 
formations and those of the past, and he illustiates the 
possibility of considerable areas being now the seat of 
coral-limestone deposits by quoting the geography of the 
Abrolhos banks The coalescence of the coial banks in 
shallow seas whose curients were not sufficient to cut 
deep and wide channels would-account for the wide- 
spread and continental limestones, 

An interesting notice of the occurrence of chalk ina 
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raised reef in Oahu, near Honolulu, but which contained no 
traces of Foraminifera, 1s succeeded by essays on oceanic 
temperature and oceanic coral island subsidence The 
Gulf-stream 1s stated to have had, from the Jurassic pe- 
riod in geological history onward, the same kind of influ- 
ence on the temperature of the North Atlantic Ocean 
which tt now has, and the Buitish oolitic reefs are quoted 
as substantiating this assertion Certainly during the Mio- 
cence the isthmus of Panama was under water, and vast 
tracts of the north of South America, and of the south of 
North Ameca, and therefore the existence of a Gulf 
steam at that time may be doubted, Then there were 
stupencous icefs in the Italian and Austrian area, and 
the influence of anything like a Gulf stream would have 
had no effect upon them 

After noticing that coral islands are evidences of buried 
lands, Dana insists that “we are far from establishing 
that these lands were ocenie continents For as the 
autho: has elsewheie shown, the profoundest facts in the 
eaith’s nistory prove that the oceans have always been 
oceans ’ This dictum 1s constantly in the mouths of 
some geologists, and its value may be appreciated by the 
remembrance that the existing continents arc mainly 
composed of old sea, deep sea,and abyssal floors, and that 
very probably there has always been a comparatively ex- 
act relation between the amount of land and sca on the 
earth’s surface Moreover, there are very strong reasons 
for believing in a former Atlantis, and in a continent or 
a series of great islands between South America and New 
Zealand 

The illustrations of the book are numerous, and some of 
them are very correct representations of nature. The 
group of Caryophilliec in page 42 1s excellent, but British 
aquarium-keepe:s will hardly recognise the well known 
Carophyllit Smut on page67 Many of the white etch- 
ings on the black groanl are beautifully execated, and 
copies of them will make excellent diagrams 

PM D 
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OUR BOOK SHELF 


Bud-Life By Dr A E. Brehm Translated from the 
German by H M Labouchere, FZS, and W., Jesse, 
CMZS Parts iv and v, 1872, (London Van 
Voorst ) 


THIS is a translation of a work well known in Germany, 
wheie it has attained great and in some respects merited 
success “Das Leben der Vogel” is the production of 
one of a talented family, who have done much to popu- 
larise several branches of natural history. We do not 
say that it was not worth translation, but we do affirm 
that the translation 1s not worth half-a-crown a number— 
the price at which it 1s issued in this country—even when 
the value of Mr Keuleman’s nicely tinted hthographs 15 
taken into account The idea of Brchm’s book 1s to give 
a popular acccunt of the way birds pass their lives in 
general and on particular occasions In the parts of the 
translation now before us the chapters ielate to the 
“ every-day-lile,” “courtship and mair age,” * nest-buid- 
ing,” and © migiation” of birds. These ate all descrived 
nicely enough, the author being an excellent field natu- 
ralist, and w th sufficient accuracy, though in a very de- 
sultory manner. Anecdotes are often given from other 
authors, and stories from Dr Brehm’s personal experience, 
which has been extensive But the work 1s a mere sketch 
of a history which it would cccupy many volumes to 
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relate ın a satisfactory manner. And, as we have already 
said, it 1s certainly not worthy of the luxurious paper and 
excellent print lavished upon it in tbe translation In 
short, /e zeu ne vaut par la chandelle Messrs Labou- 
chere and Jesse might have spent their time and money ın 
many other ways, to the greater advantage of natural his- 
tory and of their own pockets 


Notes on River Basins By Robert A. Williams, (London 
Longmans and Co, 1872) 


THE river basins to which this little book refers are those 
of Great Britain and Ireland, and the notes are published, 
the author says, 1n the hope that they may be found useful 
to pupil-teachers They are intended to form a supple- 
ment to the usual text-books of school geography The 
rivers of England are given first, then those of Scotland 
and Ireland, each system being preceded by a general 
sketch of the coarse of the water-shed (or “ water- 
parting,” as Mr Wiliams prefers to call it) of the 
country to which it belongs, and followed by a section on 
the canals The author commences at one end of each 
country, takes the rivers in their order round the coast, 
names the drainage basin and source, describes the course 
and mouth, takes up and describes each tributary and 
affluent as it occurs, names and gives the measurements 
of any lakes which may be in the way, mentions the most 
1emarkable features, and ends by giving the length of the 
main rive: and the area of its basın So far as we have 
tested it the information seems in the main accurate, and 
the list of rivers and tributaries is remarkably full Mr 
Williams mentions the fall of the Rumbling Bridge on the 
Devon, a tnbutary of the Forth, but takes no notice of 
the equally high and equally grand fall of the same name 
on the Bian, a tiibutary ofthe Tay It ıs surely very un- 
usual to spell Dunkeld “Dunkeld” The book wul be 
useful to all who wish to have the main details con- 
cerning British rivers and canals carefully and clearly 
arranged in a handy form 


LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by his correspontents No notice is taken of anonymous 
communications | 


The late Meteoric Shower 


WE have had here, and I presume you also have had m Eng- 
land, quite‘a fine display of shooting stars from the fragments or 
companions of Biela’s co met 

On Sunday evening, Nov 24, they were coming about as fast 
as in the thickest parts of the August sprinkles—that is, forty or 
fifty to the hour, fora single observer Three-fourths of them 
radiated from y Andro mede and vicinity 

On Monday morning there was no special abundance, but the 
radiant was then quite low in the north-west 

Monday evening they were coming with about half the fre- 
quency of the previous evening Half of those seen came from 
the Andromeda radiant 

Tuesday evening the sky was overcast, but Wednesday even- 
ing there was so great a display as to attract the attention of 
multitudes Our party of from two to stx persons counted 1,000 
in a part of the first hour—that ıs, from 6h 38m to 7h 34m, 
and in the next hour and a quarter we counted 750 The dis- 
play was rapidly diminishing Before midmght it was essen- 
tially over, and, so far as I know, has not re-appeared 

The fights were slower than those of the Nov 14 period, and 
generally famt The radiant was carefully observed on Wed- 
nesday evening by Piof Twining and myself, and we argued 
that the centre was m the line from the Pleiades to y Andro- 
medæ produced, and was about 3° beyond that star It 
was much longer in nght ascension than in declination and was 
not less than 8° long The star y was within the radiant 
area, for flights in the several directions from the radiant would, 
if produced backward, pass sometimes on one side and some- 
tumes the other of that star 

The character of this display, and the previously observed divi- 


æ 


sion of the comet into two parts, will, I doubt not, cline astro- 
nomers to the opinion of Dr Weiss and others, who think that the. 
shooting stars are pioducts of the disintegration of comets 
already moving in closed orbits, rather than to the opinion 
of Prof Schiaparelli that they are drawn fiom the stellar spaces 
into long parabolic currents The latter hypothesis presents 
difficulties which I cannot explain 


Yale College, Dec 2 H A NEWTON 





Ir the following tianslation of a letter I have received from 
Father Denza, Directo: of the Royal Observatory at Montcaliert, 
in Piedmont, will be of interest, 1t 1s at your service 

R P GRLG 


“Dear Sir,—A great shower of lummous meteors has just 
been witnessed throughout this country, and has no doubt been 
seen elsewhere As soon as it became dusk fallmg stars were 
observed to fall continuously until midnight, and had it not then 
pecome cloucy no doubt they would have been seen until a still 
later hour About 33,400 meteors were heie counted by fom 
observers Even this number does not adequately represent the 
probable actual numbers About 8PM (when m some parts of 
the sky there seemed a real rain of fire) ıt was difficult to keep 
count, especially of those meteors appearing near the zenith , 
and at one time our four observers counted on the average 400 
meteois every mmute anda half All the wonderful and beauti- 
ful appearances reminded us of the November shower The 
meteors appeared of various colours , some left bnilliant streaks, 
fireballs were frequent, some with an apparent diameter nearly 
equal to the moons , some here and there breaking-up in a 
thousand ways, as into a luminous cloud, or opening out into 
bundles of rays of s.ngular shapes From time to time 
some of these nebulous trains or appearances pursued their 
courses, or now vanishing or haltmg, only agam to reappear 
One of these, which appeared at 6h 35m between Perseus and 
Auriga, remained visible until 6 56, or 21m. after its first becom- 
ing visible In short the general aspect of the phenomenon was 
that of a cosmic cloud which, encountering our atmosphere, 
appears and then melts away The position of the zadané, 
which was accurately determined, was almost close to y Andro- 
medz, and the epoch of the appearance induces one to suppose 
that the meteoric stieam which we have just been traversing, 
and which in fact has been more or less seen every year, thougn 
with much less intens.ty might be the same which was seen 
by Brande, December 7, 1798, and again noticed on the same 
day in 1830 by the Abbé Raillard; in 1838 by Herrick and 
Flangergnes , later again m 1847 by Prof Heis, of Munster , 
and m 1867 was recognised by Signor Zenoli at Bergamo 
At the present time its point of contact with the earth’s orbit 
must have taken place on November 27-28 Nowit results from 
sufficiently probable calculations, that this meteor stream marks 
the orbit of the so much celebrated comet of Biela, the appear- 
ance or passage of which we have been expecting mn the month ol 
October of the present year, and for which astronomers are on 
the lock-out Most probably the large meteoric stream or cloud 
which produced this remarkable shower of falling stars last 
evening belongs to a part of this comet , so much the more likely 
when we consider that only yesterday the earth passed through 
one of the two nodes of this comet’s orbit 

“A fine rose aurora was visible last evenmg from 6 to 8 P M., 
adding to the beauty of the entire phenomenon 

t Yours respectfully, 
© DENZA 
‘* Montcaherı Observatory, Nov 28, 1872 


“PS —The shower was seen by many other Italian observers 
and astronomers—by Gasparis at Naples, who noted two meteors 
per second, Prof LTugenio at Matera with three assistants 
counted 38,153 meteors between 6and 12 0’clock , at Messina 
the number was too great to count, at Mandori Piof Bruno and 
three assistants counted 30,881 meteors between 6h 18m and 
Ig4h 15m , at Ancona were counted 5,000 meteors per hour 
The maximum appearance generally at all these stations was 
about 8 P M, and the radiant was found to be not far from y 
Andromedz.” 





WHILE gomg to the Naval Observatory on the evening of 
November 27, I noticed many shooting-stars, and made the fol- 
lowing observations —Fiom 6h. 25m to 6h 43m , Washington 
mean time, I counted one hundred meteors , and from yh. 40m. 
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to $h om I counted fifty meteors 
north-west The shy was clear to within ten or fifteen degrees 
of tne hoizon The meteors were genetally very small, and I 
noticed only fou1 o1 five near the zenith that left trails behind 
that endmed afew seconds In one respect the meteors were 
1emarkable they all appeared to iadiate from a point between 
the gieat square in Pegasus and the chau in Cassiopeia, so that 
duing my two watches I saw but a single meteoi that could pio- 
perly be called sporadic By laying down some of the tracks on 
a globe, I found the following 1ough position of the radiant 
point — 


The observers face was 


AR = 355°, Decl = + 43° 
Fiom this position of the radiant pomt I have computed the 
following elements of the orbit of the meteoric stiezm, and by 
the side of these have placed the cam. spoiding number of 
Bicla’s comet -- 


Meteone Stre im Bea's lon t 
T = 99 5° w ~ 109 0° 
2 = 2461 2 = 245 9 
i = I15¢4 ? > 12 
logg = 9 976 logg = 9 933 


These elements are so much alike, that thae can be but ln k 
doubt that the meteors ms the tiansfuimed puticles of Bielas 
comet ASAP HUL 

Wathugton, Dec 1 


On the evening of November 27, Prof Tingley, of 
Asbury Unweisity, Greencastle, Indiana, observed a remaikable 
shower of falling stars ‘The number counted m go mimutes, 
from 7h 15m to7h 55m, wasio This would give 165 per 
how for one obsersxer But accmding to Prof Newton (Srii 
mais Fouinal, for January 1968, p So), the whole number 
visible at any station, when the sky 1s entuely clem, 15 five umes 
the number seen by a single observe: The enumeration by 
Prof Tingley accordingly indicates an actual fall of 825 pea 
hour 

It was remarked by the write: several years since* that the 
last days of November were woithy of close attention as the 
probable date of a meteoric shower The same pernd bad been 
previously designated by Mr R P Greg, as an acrohtic epoch 
The observed showers of falling stars which may be referred to 
this stream are as follows " — 

AD 837, Nov 12, cor to Nov 27 for 1850 


899, 18, Dec 2 ii 
1850, 29 
1872, 27 


The epoch conesponds with that at which the earth crosses 
the orbit of Biela’s comet ‘This body 1s no longer visible in its 
cometary foim, having undergone the process of disintegration 
a piocess which doubtless commenced at a very remote period 
The fact, then, can scaicely be doubted that the meteors of this 
epoch are the results of this comet’s gradual dissolution 

DANIEL KIRKWOOD 

Bloomington, Ind , Nov. 28 


tem e mE 


THE aurora of Nov 27—the evening of the meteoric display— 
was seen by me near Liverpool It appears to have been very 
partial ın its manifestation, to judge by the published accounts 
There was merely a hazy or diffused cloudy light, devoid both of 
colouring and symmetry of form This variety of aurora I have 
observed on several occasions, when it appears to have aitracted 
but few observers 

I may diaw attention now to the fact of another display of 
aurora on Novy. 10 (noticed first at about 11 20 PM) 
was of the usual form, ruddy, and iadiating from a horizontal 
band of hght inthe north It was followed by a week of much 
colder weather than had prececed it 


liverpool, Dec 13 SAMUEL BARBER 





As the number of meteors which I counted on the evening of 
Wednesday last, November 27, varied considerably from the 
number m Mr Lowe's tables (Zra, November 29), I beg to 
offer you my observations, in case they should be of any value on 
account of the more southern point from which they were taken 
Į lay down on my back upon the flat roof of the house in which 


* í Meteonc Astronomy,” p 55 
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I live, and looked up towards the zemth The radiating point of 
most of the meteors seemed to be in the area between Cassiopeia 
and Perseus J observed a bright one between the stars repre- 
senting the feet of Andromeda It disappeared without traveising 
almost any vistble track or angular distance, from which I drew 
the inference that .t wa. nea the radiating pomt The number I 
counted was as follows — 





Time No m Average 

h m 5 minutes No per minute 

Ô 34 39 150 3° 

G 39—44 140 28 

G 45—50 150 39 

6 So —-55 180 36 

~ [6 160 32 

ny mee 160 2 

z 1722 170 34 

z 4035 150 36 

o 40—45 18o 36 

| & 43—53 150 3 
Iù §5-—I10 Sə 16 
10 24 2 70 14 
Between S and 3 30, a fund and I counted together about so 
per munu e J i ANDERSON 
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The De Novo Production of Living Things 


In reply to >h E Ray Lankester’s inquiry mm the last 
number of Nature, L beg to state that the specific giavity of 
an unfusion of turnip, prepared inthe manner I have duectcd, was 
found to be 1012 whilst that of an mfusion of hay was 1005 

I] CHARITON BASTIAN 

University Col’ege, London, Dec 16 


Se eee 


The Ocean Rainfall 


On reading the article on ‘‘ The Meteorology of the Future,” 
in NATURF, December 12, I pondered over this passage—‘‘ It 
1» impossible to cetermine the rainfall over the ocean ,” and it 
occurred to me that ıt 1s possible to do something in that line 
approx.mately Is the Challenger supplied with iam- 
gauges ? Would it not be possible to determine in some measme 
the hourly amount of rainfall over the ocean, m the zones of 
meatest precipitation, or in those of periodical rains, without de- 
taming the ship unduly , and would not such data be useful in 
solving some of the problems connected with the working out of 
the law of cyclores ? 

Another suggestion has occurred to me—that 1s, that ram- 
gauges might be placed in ‘floating hghts,” and the rainfall at 
sea thus obtainec. I need not now inguire through what channel 
this might be effected, or what particular structure and fixing of 
the gauges migh be necessary I should be glad to elicit the 
opmion of some of the readers of NATURE as to the practica- 
bility and utility of such a scheme , S H. MILLER 

Wisbech, Dec. 14 





Ocean Meteorological Observations 


AN examination of the discussion of the daily range of the 
barometer for square No 3, published under Fitzroy’s direction 
in 1861, which air Symons has referred to at page 68 of this 
volume, shows taat the results there anived at can only be con- 

| sidered to be good as corrections for hourly observations of the 
barometer on the mean of the year As regards the months, the 
results are, oł account of the fewness of the observations on 
which they are based, too imperfect as mdications of the true 
range to be available ın correcting the averages on the large 
January char. issued by the Meteorological Committee Since, 
moreover, the barometric range for January differs from that for 
the year, the hourly corrections for range on the mean of the 
year should not be applied to the January observations printed 
on the large chart 

Again, the prevalence in January of the south-easterly trades 
ın the southerr portion of the square, the prevalence of the 
north-easterly trades in the northern portion, and variable w.nds 
between, and the unequally clouded state of the sky which 1e- 
sults therefrom, render it certain that range correchons must 
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differ considerably 1a different portions of the squaie On these 
giounds, ıt would be a mistake, scientifically, to correct the 
aveiages of the actual obseivatians on the large chart, in the 
present state of our knowledge These should be printed with 
none except instrumental corrections , and as we have already 
said, the mean hour of the day and the mean day of the month 
of each average should be given , for if this be not done, the re- 
sults of the discussion can be turned to no s'et scientific use 
whatevel 

But it 1s quite otherwise in discussing te datz entered on the 
lage chait, with the view of arriving at some kno vledge of the 
distribut on of pressure over this important pat of the ocean 
As we stated before, ‘‘such a discussion necessarily calls fo. a 
preliminary preparation of the results by the application of such 
approximate collections for range as we are m possession of,” 
and of these corrections Fitzroy’s, to which Mr Symons refers, 
are among the most valuable To have attempted such a dis- 
cussion, disregarding the correction for range, is a giave mis- 
take , and we can scaicely suppose the Meteorological Commit- 
tee will sanction ıt when they ultimately decide on the method 
of discussion to be adopted 

Titzioy recognised the vital importance of range coirections m 
such discussions , and with this view the monogyaph above ie- 
fered to was published under Ins duectien upwards of eleven 
yeaisago It would be well if a seres of such monographs 
were prepared under the direction of the Meteorological Co m- 
mittee, as necessary preliminaries, which indeed they are, to the 
discussion of the meteorology of each portion of the ocean they 

unde: ‘ake to discuss Your REVIEWER 


Rainfall at Batbados 


I po not know whether the following notice 1s worthy of ad- 
mission into NATURE, but ıt suggests many interesting conse- 
quences as the effects of heavy rains over continents drained by 
large rivers 

A very intelligent naturalist, writing to me fiom Tchago, 
states — 

‘During August we had an influx of fresh water all along our 
southern coast, and throughout the whole extent the sea eggs 
crawled ashore, and died in great numbers No one has seen 
the lıke before I have no doubt the fresh water was the cause 
of the mortality, and that other shells also suffered ” 

I have not the means of ascertaining the rainfall of the basins 
drained by the Ormoco and Amazon, but we in Baibados, and 
most of the islands in these seas, have been suffermg for many 
months from a protiacted drought Have there been eacessive 
rains on the Continent ? 

Tobago 1s at least 150 miles fiom the mouth of the Onnoco, 
and 900 miles from that of the Amazon It 1s well known that 
the outflows of both rivers sweep round, and form a swift ocean 
curient impinging on, and passing by, Tobago, whither they 
carry diift wood, seeds, and other products of the shore But 
I never befoie heard of the quality of the water being affected to 
so gieat a distance 

I fear that no person had the curiosity to test the density or 
quality of the water I shall inquire of my correspondent 

Barbados, Nov II Ranson W Rawson 





Treatise on Probabihty 


THERE has been no doubt as to the author or authors of the 
‘¢ Treatise on Probability,” published under the supermtendence 
of the Society for the Diffusion of Useful Knowledge, smce 1844 
In that year the ‘‘ Value of Annuities and Reversionary Pay- 
ments,” by David Jones, was issued ın two volumes by Robert 
Baldwin, of 47, Paternoster Row, aud the tule-page stales— 
‘¢ To which 1s appended a ‘ Treatise on Probability,’ by Sur John 
Wiliam Lubbock, Bart, F RS,andJ E Drinkwater Bethune, 
Esq, AM” Sir John Lubbock’s name also appears on the 
opposite page, with his first Christian name properly affixed, and 
this 1s repeated at the end of the volume m a catalogue of the 
woiks published by that society. The treatise consists of 64 
octavo pages, and was one of the best on the subject at the time 
it was first sued The late Prof De Morgan alludes to it in 
the English Cyclopzedia, and Mr Todhunter quotes “ Lubbock 
and Drnkwater” no fewer than ten times in his “ History of 
Probability,” published ın 1865 T. T. WILKINSON 


THE HAWAIIAN VOLCANO, MAUNA LOA 

sp ate folowing condensed account of the visit of 
party to the summit of the Hawauan Volcar 

Mauna Loa, at present in a state of fearful activity, < 
pears in the Zmes of November 23, from the pen 
Prof F L Clarke ° 

“Fiom Kaalualu, on the southern side of Haw: 
where we left the steamer on the afternoon of the 4th, 
procured horses and proceeded to Wiohinu, where we 
mained for the night, and started next morning, ar 
afte: travelling a distance of twenty-five miles over a vi 
rough road, although it 1s considered one of the best, 
reached Lyman’s ranch, where we were kindly receiv: 
and passed the night ‘The followmg morning, at d: 
hight, oui friends having exerted themselves in procur: 
the services of an experienced guide, we resumed | 
journey, and afte. stopping at several rarches for r 
and iefreshment, dung the forenoon of the 6th, 
emerged from the woods, which opened upon an imme! 
field of pa-hoe-hoe The lava fields ın this region exce 
in wildness and confusion the most extiavagant imagi: 
tion For miles around, as far as the eye could rea 
great masses of once molten lava were tossed into 
thousand grotesque shapes After travelling several ho 
over the roughest kind of ground imaginable, we reac? 
a rude kind of gateway that was formed by gigar 
columns of lava iock, through which we passed, a 
reached the edge of a rough pal, from whence we w 
able to look out upon the summit To our right ros 
1emarkable pilla1, towering high up black against the s 
and on every hand yawned deep crevices and spent I: 
waves which had dashed together ın various st apes z 
cooled 

“After reaching a favourable spot, where we left ı 
animals secured tor the night, we proceeded about ! 
yaids over a narrow strip of 1ugged lava, when we sı 
denly found ourselves upon the edge of the crater 
Moku-weo-weo, on the very summit of Mauna Loa, si 
ated about 1,400 feet above the sea level, Before 
yawned a fearful chasm, with perpendicular black w: 
some 800 feet in depth, carrying the eye to whete, in 
daikness of the lowe1 basin, there sprang up in a gk 
ously briliant light a mighty fountain of clear mol 
lava, and looking across and below us, at a distal 
probably of thice quarters of a mile, there arose fon 
cone in the south-west corner of the lower basin a m. 
nificent column of liquid lava, about seventy-five feet 
diameter, that sent its volume of molten matter tc 
height of nearly 200 feet in a compact and powerful 
The axis of this gigantic fountain inclmed somewhat 
waid us, so that the descending cascade fell clean and « 
tinct from the upward shooting jet, forming a column 
continuous liquid metal surpassingly bright and beaut 
to gaze upon Flowing down the sides of the symmetri 
cone, which the falling stream of lava was rapidly formi 
were numerous rivers of liquid ght, that as they flov 
away, spreading and crossing, formed a lake of rivul 
constantly widening and interlacing, which presentec 
beautiful and unique appearance 

“ When we reached the summit of the mountain, : 
subdued roa: of the pent-up gases was fearfully distr 
as they rushed through the openings which their force I 
rent in the solid bed of the basin, and when we were 
full view of the grand display our ears were filled w 
the mighty sound as of a tremendous surf rolling in up 
a level shore, while now and again a mingled crash wo 
remind us of the heavy rush of ponderous waves agai 
the rocky cliffs of Hawai” t 

Since the return of the party to Honolulu later advı 
state that the crater 1s increasing 1n action, and reflect. 
at night a light of unusual brilliancy, which reaches mz 
miles offshore The crater in Kilanea, since the presi 
eruption of Moku-weo-weo, has been very irregular in 
action, which leads to the supposition that the two alt 
nate, that when one 1s active the other 1s passive | 
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i ON THE SPECTROSCOPE AND ITS 
APPLICATIONS * 


the spectroscope is one with which we have so 
recently become familiar, that it may almost be said 
that twenty years ago, a course of lectures on the spectro- 
scope would have been an impossibility. The instrument, 
as we now know it, was only then inembryo, and even at 
the present time, although immense strides are every day 
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» Pic. 1.—Gcomcetricalform of the prism. 


being made, the science of spectroscopy must still be 
considered in its infancy. And yet, so far as one can see 
now—it is always very casy to prophesy after the event — 
there seems very little reason why lectures on the spectro- 
scope should not have been given two centuries ago; for 





WG. 2.—Prism mounted on a stand. 


nearly two cenfiiries have elapsed since the immortal 
Newton made hi§ classical researches on the action of 
aprism upon sunlight. You may, perhaps, be inclined to 
ask, how it could take 200 years for the knowledge of the 
risin, and of thegwonders that can be worked by it, to 
ome part an arce! of our common stock of infor- 
mation? If you me tō explain this, I tell you 
candidly that I cannot ; but there is this grain of comfort 
connected with it which none of .us should forget : we 


* Revised ronse series of Cantor Lectures, delivered if 186q 
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it 


may almost say for certain that Newton and his suc- 
cessors would have brought a great deal more out of the 
prism than they did, if they had given a little more 
attention to it, and had tortured it as they did other 
things ; that those who follow us will point to us and say. 
the same ; they possibly will say that in the 19th century, 
men of science, in working and experimenting, saw a 
great many things, and chronicled them, but did not care 
to go any further with them. This is very true; and the 
result is, that work is not done which might be done if 
we.were more receptive and original ‘in our methods of 
investigation ; that 1s to’say, if we trusted Nature more 
and ourselves less. 





Fic. 


3-—Refraction‘ot light. 


= * 


I propose that the first part of this lecture should in 
the main consist of an account of the prism and the 
principles of the spectroscope, and then of a description 
of the various kinds, of spectroscopes which are now 
employed. I hope afterwards to go somewhat in detail 
into the applications of the spectroscope, not only with 
regard to terrestrial matters, but also with regard to those 
problems which we may possibly consider much grander, 
problems dealing with those celestial bodies which are 
sufficiently our neighbours to send us light. 

Obviously, the first question we have to answer is this, 
What is a spectroscope? This I answer by saying that 








nay 
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Fic. 4.—Explanation of the bent stick, 


a spectroscope is an instrument in which the action of a 
prism or a combination of prisms is best studied. The 
next question, then, that arises, is, What is a prism? 
The accompanying figures (Figs. 1 and 2) will give a 
good idea of what is meant by a prism, and little time 
need be spent in description. It is usually a piece of 
glass—though it need not necessarily be so—bounded by 
five surfaces, two of which are parallel to each other— 
though they are not nécessarily so—and three of which, 
bounded by parallel edges, cut each other at different 
angles ; it is in réality shaped like a wedge. The impor- 
tance of these different angles you will see by-and-by. 
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The discoveries of Newton, to which I have already at which a ray of light strikes the surface of water, or, in 


alluded, were connected with prisms, and’were based on 
well-known properties of light. 7 

If a beam of light, as for instance sun-light or an 
artificial white light, be allowed to enter a dark room 
from a round hole in a shutter, it will simply travel in a 
straight line from its souree ; and to make it deviate from 
this straight line one of two things must be done, The 
beam must either be reflected or refracted. 

The reflection of light is of very ordinary occurrence, 
for when light strikes any polished metallic surface, or in 
fact a surface of any kind, it is more or less reflected by 
it. The phenomena of reflection are so well known, the 
use of the mirror or looking-glass being perhaps one of 





Fic. 5.—Refraction of light. Apparent elevation of the bottoms of ves:els 


the most tangible, that no detailed reference need Le 
made to them. The refraction or bending of light takes 
place when the ray passes obliquely from one medium to 


another of different density, as from air into water, or from | 


water into air, A simple experiment may be made by passing 
the beam of light from above into a glass vessel containing 
water. Ifthe ray strikes thesurface perpencicularly, it will 
be seen that no visible change takes place, the ray simply 
proceeds directly into the water without altering its direc- 
tiom. 
surface of the water, say at an angle of about 45°, two 
things may be observed. In the first place a reflection 
will take place at the surfaceof the water—that is to say, 
the light will appear reflected at the surface, and it will 
be noticed incidentally tħat the angle at which the re- 
flected ray leaves the water is precisely equal to that at 
which the incident ray strikes the surface, thus proving 
the rule thate“ the angle of incidence and of reflection 





Fic. 6,—Light passing through plate of glass, 


are equal.” The second thing to be noticed is that on 
entering the water the direction of the beam of light will 
not be the same as it was in the air. In Fig. 3, the ray 
RI, striking the water at I, instead of proceeding to R’, 
is deflected or refracted te S ; that is, the ray will be bent 
downwards, or, what is the same thing, towards a line, 
L P, perpendicular to the surface, to a definite extent; de- 
pending on the angle of the incident ray. The experi- 
ment may be varied Ly allowing the light to fall on the 
Surface at various angles, wken it can be shown that thé 
angle formed by the ray refracted in the water varies in 
proportion to the angle of the incidemt ray, and that the 
angles formed are bound together by a regular law. 
Another fact may be observed, that the smaller the angle 


If, however, the beam be allowed to fall on the. 


fact, any transparent surface, the greater will be the pro< 
portion of light reflected at its surface. 

Refraction may be clearly studied by plunging a stick 
into a vessel of water: the stick will appear bent at the 
point where it enters the liquid, as in Fig. 4, thus giving 
the appearance as if the stick were lifted or bent upwards. 
Another very instructive experiment is to place a coin at 
the bottom of a vessel, and then, standing so that the 
coin is just hidden by its edge, to gradually fill the vessel 
with water ; the coin will appear to rise with the bottom 


| of the vessel, and will become visible, as shown in Fig. 5. 


| 
| 
| 





The amount of refraction varies with the medium em- 
ployed, and also with its temperature. The effect of 
diff.rent media can be clearly seen by passing a ray of 


Fic. 7.—Deviation of luminous rays by prisms. 


light into a vessel containing a liquid sath as bi-sulphide 
of carbon, with a layer of water floating-on the top. The 
ray will be seen to be bent on entering»the water, and 
still more bent on passing@drom the water into the layer 
of bisulphide of carbon. i 

We have now to see what takes placè when a ray of 
light enters a piece of glass. We will take first the case 
of glass with parallel sides. The rayon entering the 
glass at the upper surface is refractedwdownwards, as in 
the case of water, and travels through the glass until it 
reaches the under surface. Here we have precisely the 


Zeverse condition holding—that is, the ray of light passes 


from a dense medium to a rarer @ne. The ray is re- 
fracted upwards or away from perpendicular line, 
and thus will exactly nefitralise the’ previous refraction, 
and the beam of light will come out in adirection parallel 
to its original path, though not quiteitethe same straight 
line ; as shown in Fig. 6, the instead of proceeding 
in.the direction of S’, proceeds@n the direction of S, 


- + 
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If, then, a ray of light'passes through a piece of glass, | when the beam passes through that the refractive effect is 
suc h, for instance, as a window glass, the surfaces of | imperceptible. “Phe reason of this is, that when. we get 
which are parallel, and inclined to the beam, you see | the light falling’on the glass from the air, then travelling 
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iG, 9. — Decomposition of light by the prism. Unequal_refrangibility’ of the colours of t! pectrum 


through the glagsijand coming int@ the air again, under | pretty much the game effect as at first. But now, if 
exactly the same conditions, what is done at the first | instead of having the glass bounded by parallel surface 
surface is exrctly undoneat the seco id, so that we get | we use a wedzge- -shaped piece, or a prism, the sides o 
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| 
since the Geological Society of Glasgow was formed, and 
during. the whole of that period the progress of t 





the path in prism IE, and the. refracted ray ER; NI 
and E N’ being the lines perpendicular to the surfaces. 
‘An experiment may easily be tried, which will confirm | 
this. Let a triangular piece of glass be held, with one . BE 
edge pointing upwards, between the eye and a lighted | The Geological Society of Glasgow is one ‘of the 
candle, as shown in Fig. 8; it will be found that the | few provincial societies, the results of whose, s 
candle cannot be seen; but if the prism be gradually | labours are permanently placed on record, and ‘co 
raised, the image of the candle will appear, the amount | by geologists elsewhere. The “Transaction: 
the prism will have to be raised depending on its angle. | Society are now in the fourth volume, and 
vow, we have here obtained a deviation or refraction of | there are embodied many valuable original 
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ight—that is to say, it has been bent out of its course ; | bearing particularly on special departments of 
or we have to look upwards to see the candle. Another | of Lanarkshire and the West of Scotland. 
effect has also been produced : the light which was white The exhibition of the Society of which: 
„von entering the prism is now made up of several colours, | giving a brief account, was chiefly. 
¿which are separated more or less from each other; the | illustration of the fauna and flora of't 
candle, as seen inthe last experiment, is not white, but | system of the west of Scotland. Va 
is fringed round with colours. If we again take our beam | the Society have worked most successi 
i ' | partments of geclogical inquiry, but t 
Society as a whole seems to have been q 
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horizontal, and also that the beam esters it obliquely by 
one of its surfaces, and then receive the image on af 
screen, we see a band of colours which reminds us 
.. strongly of the rainbow : the lowest colour, if the base | 
of the prism be upwards, will be red, next above orange, 
passing by imperceptible gradations to yellow, and afters] | 
wards green, which then passes through the shades of 
greenish blue till it becomes a pure blue, then indigo, | 
and finally ends with a violet colour. The transition | 
from one colour to another is not abrupt, but is made if 
an imperceptible manner, $ò that it can-scarcely be sai 
-for instance, where the yellow ends or the green begin 
The cause of this band of colours, or spectrum as it” 
called, was first discovered by Sir Isaac Newton, who | 
tortured this spectrum in several ways. He took one o 













tion has been performe 
cience. eS 
‘Mr, James Thomson, F:G.S, 
the Royal Society of Liège, was cert: 
-hibitor in the department of carboniferou: 
































luring the last fifteen ye: 
{connection with the fossil corals. H 










the colours thus produced, say red, as is shown in the | respect have beén extensiv 
“figure, and made it pass through a second prism, re- | by the British Association and 


ceiving the image ona second screen; the image is | 
found to-be rather longer, but the colour remains u 
altered, This experiment proves that this colour of the’ 
spectrum is simple, and the same has been found of all 
the others. As Newton in his experiment operated with 
sunlight, the band of colours was in this case called the: 
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solar spectrum, The rainbow itself is also in reality. 
nothing more nor less. than a solar spectrum, which ig; 
caused by refraction in the rain-drops. i E 
If, instead of getting one beam of white light, we take 
two of differently coloured lights, red and bie, and pass 
these two beams of different colour through thë same prism, 
_ you will see that the action of the prism on these two diffe- l 
-rently coloured beams will be unequal ; in other words, yoy | minifera of that system, the sp 
will get the red beam deflected to a certain distance from |‘materially increased by his own dis 
a straight line, and the blue deflected to a certain othey | In the department of ‘Post-Terti: 
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distance. You see by this experiment that there is a.| Robertson, F.G.S., was without ir. Indeed, 
distinct difference in the amount of refrangibility—that | uch a devel tud Post-Tertiary 


the red light is not diverted so far out of its original dire 
tion by the prism as the blue. And this leads us 
_ Newton’s first proposition, which is this =“ Lights which 
differ in colour differ in refrangibility”” 1 think that rë 
~ quires no explanation. You will be able to translatéi 
for yourselves thus: Lights which ‘differ in colour afed- 
differently acted upon by a prism, which, as yoy have 
seen, gives us a considerable resul ie action of refrac- Pei 
tion. | J. N. LOCKYER 
(To be continued.’ ge 
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some interesting specimens were exhibited by Mi Danon, 
whose collection was also specially rich in Graptolites 
from the neighbourhood of Moffat Mr Daron exhibited 
Liassic fossils from the Whiy district, and Mr. Bell 
illustrated the Liassic system of the Isle of Skye 

Mr Wunsch, one of the vice-presidents of the Society, 
was as strong as any exhibitor of volcanic minerals col- 
lectec by himself on Vesuvius and Etna, and m the 
volcauc district of the Auvergne Mountams The same 
gentleman showed specimens of the fossilised remains of 
a prineval forest which he found im association with vol- 
canicash onthe shores of the island of Arran a few j cars 
aro 

There is no public museum in Glasgow that 1s worthy 
of the name in which these collections could find a hone 
Oveitires have been made, in at least one instance, to 
secure many of the specimens for museums or for private 
collectons elsewhere It will afford room for profound 
iegret fthe ultrmate possession of such collections should 
be divited from the west of Scotland, where they have 
almostentnely been collected. Surely the wealthy coal- 
mastel', 1ronmasters, shipbuilders, man.factureis, mer- 
chantsand others ın Glasgow and the surroundirg district, 
aie notso supremely devoted to money-getting that they 
cannot unongst them raise a fund of a few thousand 
pounds to found a museum, the geological position of 
which slall have as a nucleus those priceless col’ections 
already eferred to Possibly some definite shape may 
be givento this idea when, in the course of the rext 
few year, the British Associaton holds its thud meeting 
in Glaspw, on which occasion the Glasgow geclo- 
gists willnot fail to gratify the longings cf their geologi- 
cal frienc elsewhere, many of whom have but a faint 
idea of th intellectual feast which is in store for them. 

i JOHN MAYER 
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E RISING OF AUSTRALIA 


() BSERING that the gradual elevation of the land in 

the Astralian portion of the southern hemisphere 
is atthactinghe attention of European geologists, [ am 
induced to orward a few observations thereon, based 
upon person jnvestigation 

In Maich ast, in a letter to the editor of this journal, 
under the titlof “ Circumpolar Land,” Mr Howorth cites 
a passage fro my paper on the geological structure of 
this portion € the island, viz, Hobart Town My 
remarks uponhese post-pliocene evidences of terestrial 
elevation werenecessarily brief, owing to the various 
formations tread of in that contribution I now there- 
fore beg to drawthe attention of the readers of NATURE 
to a few instates, ın detail, for the reason that I am 
satisfied the quUtionis one that demands the strictest 
inquiry in the prent stage of geological science, 

Upon reading, paper before the Royal Society of 
Tasmania, in Nember 1864, on these shell deposits 
as evidence of tent upheaval of the coast, I foand 
the majority of & observers there present regarded 
them as having Orinated at the hands of the aborigines 3 
as being, in short, e refuse of their camps. But I then 
pointed out the facthat there were genera and species of 
testaceous 1eMmalnsyr too small to have been taken by 
the blacks for the pose of food. One argument at 
that tıme raised agnst my deductions was the fact 
that in some instanc€fragments of charcoal were foand 
associated with the shs, Where thisis the case (though 
the instances known tue are few) I think I shall be able 
to show that ıt 1s to béaced to subsequent drift agency, 
and has no connectlowhatever with the fermation of 
these shell beds 

One of the most inteting of these deposits is to be 
seen at Sandy Bay, 4kndent of the estuary of the 
river Derwent, distant ym the city two mules, In 


NATURE 


mean a meree e ae e 





120 





ee me a a a 





a bank formed by a ioad-cuttng distart sixty yards 
ipland, and forty feet above high-water mark, exists a 
shell-bed three feet ım thickness The shells have a 
matrix of dark argillo-aienaceous soul, and beyond being 
more or less communuted, especially the bivalves, exhibit 
few traces of geolog.c:lage Above the shell-bed repoves 
a stratum of vegetable soil a few inches thick The 
shells rest upon a stratum of brown clay, having no traces 
of organ sms, and that, in turn, teposes on coaise- 
grained ycllow sardstone, ua ersed by veins of marl 
near its surface The shells are all of genera and s, ecies 
now found living in the water only sixty yaids in front 
of ard below the deposit. They principally consist of 
Mytilus, Turbo, T odiis, Delphinulus, Venus, Picten, 
Ostrea, Patella, Cercthoum, and Nata In this bed 
a spoon-bowl-shaped fossil bone was found by a labourer 
employed in moiking the road, five years ago A cast of 
the bone I recertly forwaided to one of the frst osteo- 
logists of the age for identification I have little doubt, 
however, that it 1s a bone of the hyoidal process of some 
Cetacean It 1s 24 inches in length, by 2} ın breacth, and 
presents no fuither signs of decay than the associated 
shells, At the distance of a mile from this spot seaward, 
there ıs another shell-deposit which has an average thick- 
ness of two feet, rezosing on a basaltic overflow, and 
which again reposes on an arenaccous yellow clay, thickly 
perforated by Pholas. These beds are exposed in a 
vertical section of between. thirty and forty feet in height, 

Another locality where these evidences of recent eleva- 
tion of the coast are plamly seen, 1s in the Queen’s 
Domain, on the north eastein boundary of the city, and in 
the immediate vicirity cf Governrert House Here, 
stells are exposed in the surfece soul, 500 yards from the 
water-line of the estuary, but they are ina finely cem- 
miruted condition They are thickly in'crspeised through 
the beds of the Royal Society’s Garders adjoin ng. 

In the distrct of Loiret, which 1s fourtcen mules 
fiom the last-named locality in an eastetly direction, 
there is a long low sardy flet, whose mean elevation 
above the serv"evel I estimate at ten feet orly ‘The 
arenaccous soil of this plateau 1s thickly stedded for about 
two square miles with oyster shells, some of tnem being 
much larger on the average than what are taken row 
This plateau 1s separated from a cliff of sandstone by 
an arm of the sca about one mile wide and very shallow. 
The chif is about eghty fect igh and is known as the 
Bluff On the top of this cliifis an extensive deposit of 
oyster shells conesponding in character to those in the 
flat below Now,if a line were drawn from this bed of 
shells to the deposits referred to around Hobart Town, 
it would be fourd to occupy a mean alt.tude of these 
beds The conclus.on, I believe, to be arrived at from 
the fact of the same species of shells existing at such 
diiferent levels above the sea as those on the clitf and 
those on the flat, ıs that the former are older than the 
latter, though both without doubt belong to the post- 
pliocene epoch, and that the land has been gradually 
rising since the shells on the cliff contained their 1n- 
habitants up to the present time That a silting up 
agency has been in operation with regard to the latter 
deposit 1s evident The oyster shells are those known 
as the mud oyster here, its habitat being mudbank-, 
Now they are found dispersed through an incoherent 
sandy deposit, derived from the erosion of the sandstone 
formations on the opposite shore The courter agency 
of such silting up ıs, however, infinitesimally small when 
compared to the scale on which the land 1s ris.ng 

I might mutiply these instances of recent elevation 
of the land, did time and Space permit, by mentioning 
numerous other examples round the coast of this island 
Leaving Tasmania, and going to the Australian mainland, 
we find their analogues there While on a geolcgical 
visit to New South Wales znd V.cto1la two jcais ago 
I was struck by the exact icpiesentatives cf these sta 
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marks In examining the shore of Hobson’s Bay, 

ictoria, between Brighton and Mordiallac, I found recent 
shells in a ferruginous rock sev2ral feet above high-water 
mark, and exposed for more than a mile along the shore 
This formation then gave place to a deposıt of the same 
species of shells in a black sandy soil of the same 
character as those matrices mentioned as occuring here 
I am thus able to add my humble testimony to the truth 
of the statements made by those geologists mentioned by 
Mr Howoith Not only do Tasmanian post-phocene 
marine deposits find their analogues in New South 
Wales, Victoria, and other parts of the Australian mam- 
land, but also the Miocene terr tory formations have their 
representatives there For instance, at the East coast of 
this island seventy m‘les distant fiom Hobart Town, exist 
some very fine Miocene shell beds reposing on Silunan 
strata These beds have their analogves in Victoria, at 
Schnapper point, where they also repose on Silinian 
strata Again the somewhat celebrated Tiavertin deposit 
on the eastern bank of the Carwent, mentioned by Mr 
Darwin, 1s completely represented at Geelong in that 
colony Imention these last somewhat irrelevant features 
to show the analogy of physical conditions which existed 
in distant parts of Australasic from the middle Tertiary 
epoch down to the post-pliocene 

The oscillation of the land towaids the Polar Regions 
1s a question that demands strict and patient inquiry. 
That such a mutation 1s going on in this part of the 
globe, every intelligent geological observer 1s conscious of, 
and that at a computed rate of ten feet in the century 
This is a fact which involves a variety of considerations 
with respect to past geological operations, and the popular 
theories propounded to explain them 

Although tne land in this part of the globe 1s 1apidly 
11sing as well as according to published observations, that, 
in the Arctic regions, still I am in a position to show that 
an opposite movement took place during the close of the 
Tertiary or the dawn of the Pleistocene epochs by a 
sinking of certain tracts of lard whereasy Tasmania and 
New Zealand were isolated from the Australian mainland 
I cannot do more at the present time than allude ex 
passant to the important fact, and whick must form the 
subject of a future communicat.on 

Since writing the above I have examined a raised 
beach in the district of Sorrel, of many hundreds of 
acres in extent, composed of shells, having a mean thick- 
ness of five feet The deposit is overgrown with trees 
and scrub ‘The trees are chiefly the Casuar.na, or 
she-oak of the colonists, and ıt evidently flourishes on a 
soul of little else than shells Although years ago lime 
buning was carried on for som> years, so enormous 15 the 
deposit that there 1s scarcely a perceptible dimmution 

Hobart Town, Oct. I S H WINTLE 





THE COLOURED STARS ABOUT 
CRUCIS 


R H. C RUSSELL, of the Sydney Observatory, 

sends us an account of some observations he has 
recently made on the above small but beautiful cluster 
of stars He believes his researches probably point it out 
as one of the stations from waich astronomers will gam 
fresh knowledge of the starryleavens He gives a history 
of the cluster from its first recorded cbservation by La- 
caille in 1750 Dunlop, abcut 1828, puts two stars in 
the place now occupied by œ, which has con- 
siderably altered its place since Herschel made his 
map in 1835 The star No 87, Dunlop does 
not 1epresent at all, and says nothing of colour, 
though fond of recording coloured stars. In 1835 
Herschel wrote a monograph on Kappa Crucis, and 
placed a'l the stars (110) on his map, but saw no nebulous 
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light Abbott of Tasmanıa, in 1862, laid down 75 stars, 
and noted colours, remarking that certain changes were 
apparently taking place ım the number, position, and 
colour of the component stars of the cluster. Nothing 
has been done since Abbott, tll Mr Russell determined 
to test for himself the latter’s statement He made a 
catalogue of all the stars (130) seen with the Sydneylequa- 
torial, a coloured map showing all the stars, and motes 
His map takes ın as much space as Herschel’s, but [s four 
times as large A close inspection shows a great\many 
changes since Herschel observed, of which the mos con- 
spicuaus of all ıs in the change between the present and 
past position of three stars, Nos 11, 21, and 28,which 
have all moved from 4 to 6 seconds, and the stad% has 
also rroved half a second ın an opposite dnuectioy, and 
come nearly, but not quite, in a straight line with gand e, 
which line, if produced, passes, not through ¢, 

Dbot?s observations, but half way between y/fand ¢ 
Considerable change has also taken place in N 
106, IZO, 122, 126, and some otheis , and it 1s re 
that the changes ın the south preceding line are early all 
in R A, while in those near andın the following dde they 
are in declination, as if the cluster werc made uppf three 
sets of stars, two of which duft from the third in fifferent 
direct.ons Five of Herschel’s stars he could nofsee, but 
found 25 Herschel did not see, stars which, tlough all 
small, are yet ın most cases brighter than som¢of those 
which Herschel 1ecognised, and if there whe 
examined, the cluster would not have been omited , they 
are all well within the lumits of his map, and Several in” 
parts of it wnich must have been most carefullybxamined 
Two cf them are near a, one near the stru of stars 
south following it, one between 8 and 6, and wo in the 
triangle 50s after a, wheie Herschel shows $ stas, of 
the others 5 precede a from 18 to 25s , 5 fdow it fiom 
15 to 25s and on the south side, 8 are of the north 
following side, and x on the south folloyng Their 
numbers in my list are 2, 3, 4, 6, 7, 16, 19, 7, 60, 69, 73, 
76 79, 86, 110, 116, 117, 120, 123, 124, 125, P7, 128, 129, 
and 130 In Mr Russell’s list there are 2/ Stats about 
the rath magnitude, wh.le in Herschel’s ther are only 7, 
and the mean magnitude of Herschel’s 1307 13, while the 
mean of Russell’s 130 1s I2 

These facts prove beyond all questioj Mi Russell 
thinks, that from some cause there has, a/in the nebula 
of n Argus, been here a considerable increfe m brilhancy 

MIr Russell thinks that we must eifher/ve up analogy, 
our safest guide, in such reasoning, or adit the gradual 
extinction of light in its passage throgh space, with 
its milons of meteor streams cuttin/ the ecliptic at 
all angles, its thousands of comets, itsMeteoric dust, its 
zodiacal light, its solar corona, 1ts mateal atmosphere, so 
to speak, occupying not only all the in/rplanetary space, 
but more or less to the limit of the sys attractive force 

“ And if we are to take our sun as gype of other suns, 
and 12 the mind’s eye see all surroyded by such an at- 
mosphere, and people all the imtersy-es with myriads of 
myriads of comets—nay more, if weccept the view held 
to be most probable by many astroyners, that it is by 
the deposition of this material atm@hete on the sun and 
pianets that they are hourly ak and finding those 











stores of hght and heat by which gthings hive, it 1s be- 
yond question that there must haybeen a time when this 
material atmosphere was far morgense than it 1s at the 
present moment, and that théie just be im every direc- 
tion other suns ın all stages of t] process from the great 
nebulosity ‘ wethout form and yf, to the Finished Sun, 
whatever that may be, or, in ofr words, amidst the in- 
finitude of such systems with yich we are surrounded, 
there are places where piobgY a sensible amount of 
clearing up has taken place w/i-the last 35 years 

“ And I think in this view? find a rational explana- 
tion of the appearance of neptats In this cluster, more 
especially since ıt has been®own by Others, as well as 
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myself, that in this region of the heavens about the re- 
markable star y A1gus, stiange cleanngs up, so to speak, 
or wanings of nebulous light have taken place, and many 


stars have come to view, with telescopes far inferior to 
Heischel’s 


“ And whether we admit this view or not, one thing 1s 
absolutely certan Under such a material atmosphere 
we live and make our observations, and we are not yet 
prepaied to say with certainty whether there may not be 
such changes going on in it as will suffice for a full expla- 
nation of the appearance of these small stars, if not of 
the great changes about y Argus” 
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NOTES 


THE mission of a word m a note last week referring to the 
medals iqcently granted by foreign Goveinments to Englishmen, 
makes ths journal appear to hold the opon that itis to be 
desired that the British Government should thus signalise Britesh 
work Sich, however, 1s most emphatically of our opinion 
What we jo hold is that if foreign Governments reward English 
work, it would be a graceful act for our Government from time 
to time to reciprocate such acts of intei:national courtesy and 
good-will y markmg in a similar manner its appreciation of 
foreign wok 


IN the Assan Oficial Gazetle 18 an announcement that a 
diploma of jonour has been conferied upon Baron Liebig for 
the applicaton of his knowledge of theoretical chemistry to 
piactical pul oses 


t 

THE morni of Saturday the 21st has been fixed for the 
final despatch f ILM $ Challenger on her long voyage Hei 
scientific staff—pfficers and civilians—are all on board, and the 
ship 1s busy fro} end to end, stowing and aanging her un- 
wonted gear ‘As might be supposed, every available space is 
filled with books Mr Macmillan has received the thanks of the 
captain and officers and the civilian scientific staff, through Dr 
Wyville Thoms, for a case of about fifty volumes of hus 
newest publicatios, which he sent down asa parting gift 


PROF HUXL¥%has been elected Lord Rector of the Univer- 
sity of Abeideen, y a considerable majority over the Marquis 
of Huntly, a satisictory evidence of the estimation m which 
eminence m sciences held by the younger minds m Scotland 


WE regret to leanthat M Pouchet, of Rouen, celebrated as 
a leading champion f the doctrine of spontaneous generation, 
died in Paris on Decnbe: 6 


THE followmg are ke probable arrangements for the Friday 
evening meetings at thRoyal Institution before Faster, 1873 — 
Jan 17, On the Old aynNew Laboratories at the Royal Institu- 
tion, by W. Spottiswom, FR S. , Jan 24, On the Analogies 
of Physical and Moral.cience, by Rev Prof T R Buks, 
Jan 31, On the Music Othe.Future, by E Dannreuther, Feb 
4, On Old Continents, b Prof A C Ramsay, FRS , Feb 
14, On Recent Progress Weather Knowledge, by R H Scott, 
ERS , Feb 21, On Actn at a Distance, by Prof J Clerk 
Maxwell, FR8 , Feb 2 Qn Livingstone’s Explorations ın 
Africa, by Sr H C Rawhion, F RS , March 7, On the Tem- 
perature of the Sun and t Work of Sunhght, by J Dewar, 
March 14, On Steamers fofhannel Communication, by E J 
Reed , March 21, On New Aohols fiom Flint, by J Emerson 
Reynolds , March 28, On thef{eamng of Force and Energy, by 
Prof W K Chifford, April -Prof Tyndall, E R.S 


NATURAL Science at Rugbys producing its fruits In the 
recent examination for honours | Oxford, six men were placed 
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m the first class , and of these, four were educated at Rugby— 
Messrs Baynes, Cleminshaw, Longstaff, and Lupton 


DR Harry Rainy, Emeritus Professor of Forensic Medicine 
in the University of Glasgow, has given a donation of 1,5007 to 
the University for the endowment of bursanes, to be competed 
for by students of Medicine 


DR JOHN STENHOUSE 1s at present investigating the higher 
10do-denvatives of the orcines 


THE Riben triennial prize of 20,000 hire (8007) has been 
awarded to Dı Guiseppe Corradi, director of the surgical chmic 
at Florence, for four works on the diseases of gemto-urmary 
organs 


-AT the second meeting of the North Buitish Branch of the 
Pharmaceutica: Society of Great Britain Prof Crum Brown gave 
an address on tne relation of the science of chemustry to the art 
of pharmacy Ile afterwards sketched the career of Scheele, 
the Swedish chemist and druggist, who had contributed a large 
hst of facts to science 


PROF FREIRE-WMaRR?t CO of Newcastle, and Mr G A Lebour 
will lecture on January 8, and February 5, 1873, at the Roth- 
bury Reading Room, on Artificial Lighting and on Caverns 


A VERY Important paper has been printed by Government, re- 
specting the PAylloxera vastatrix, or new Vine Scourge It com- 
mences with a letter fiom Sir C Murray, H M Ambassadorat 
Lisbon, calling attention to the ravages of the disease , andstating 
that the Poitagiese Government has named a Commission ‘‘to 
examine into the progress of this dangerous evil, and to gather 
from all quarters, whether scientific or practical (sc) suggestions 
for the best mode of eatirpating 1t ” A report follows from Mr 
Crawford, If M Consul at Oporto, on the scientific aspects of 
the disease, as well as several others from French authorities, 
including a very important one addressed to the Minister of 
Agriculture and Commerce by the Commission instituted for 
the study of thenew disease, M Dumas, president The various 
papers having been referred to Dr Hooker for him to report upon 
them, he states that the only really effectual remedy at present dis- 
covered, and this can obviously be only very partially applied, and 
notin the best districts, 1s floodmg the vineyards in winter He 
adds “there is reason to believe that on the first symptoms of attack 
in 1solated cases, the prompt destruction of the vine, its burning on 
the spot, and the subsequent treatment of the soil with some 
approved insecticide, such as carbolic acid, would be of great 
importance ’ Vines of American species appear at present to 
have enjoyed immunity from its ravages in the Rhone distnect, 
but the disease has undoubtedly appeared ın this country on 
vines cultivated urder glass 


THE South London Entomological Society, which, though only 
nine months old, has been extremely successful, held on Thurs- 
day evening last, at Dunn’s Institute, Newmgton Causeway, a 
very interesting exhibition of collections of sects, chiefly British 
Lepidoptera The collections were made by the members them- 
selves, all amateurs, and do them the greatest credit The 
room was densely crowded, and the exhibition was a great 
SUCCESS 


A. SOCIETY has been formed under the title of the National 
Health Society, which 1s to have for its object to help every 
man and woman, rich and poor, to know for himself, and to 
carry out practically around him, the best conditions of healthy 
living The steps at present proposed are the holding of monthly 
meetings for the reading of papers, the establishing of classes 
for instruction in vanous branches of sanitary science , the de- 
livery of free popular lectures , and the formation of a reference 
library and an mformation office, 
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A VIGOROUS attempt 1s being made to establish a Museum, 
principilly 1a connection with Geology, Mineralogy, and 
Natural History, at the Giggleswick Grammar School, under the 
management of Mr Style The Settle Cave Exploration Com- 
mittee have sent for the Museum the collection of fossis and 
other remains obtained from the Victoria Cave The collection 
1, of great and increasing scientific value, for the exploration of 
the cave is still gomg on under the auspices of the Local Com- 
mittee and of the British Association for the Advancement of 
Science 


IN inserting in last week's Les Aferdes a long and deservedly 
lau latory article from Le Français, an himself and his recentiy- 
staited “ Salledes Progrès,” l’ Abbé Moigno expresses a fear that 
he may he compelled to give up the project on which he has so 
enthusiastically entered, from want of means We sincerely 
hope this may not be the sad end of the noble effort made by 
the Abbé to benefit his fellow-citwens 


Tite following 1s from the Zmes —* A despatch from De- 
troit, Michigan, states that on the mght of November 25, Prof 
Watson, of the Ann Arbor Observatory, discovered a new planet 
in the constellation Taurus Its R A is 65° 25’, D 19° 34’ 
N Tt shines hke a star of the tenth magmtude Its motion 1s 
nearly parallel with the equator ” 


PROF PETERS has named the two planets lately discovered by 
him (Nos 122 and 123) Gerda aed Brunnilda, and communi- 
catas to the American Journal of Scrence che elements of their 
orbits The orbit of Gerda is remaixable for having both the 
inclination and eccentricity very small—a comeidence not found 
in any other known asteroids except in the case of Clyna The 
planet No 124 1s now known as Aleste, and at the time of Prof 
Peters’s communication had the appearance of a star of a little 
less than the cleventh magnitude. 

THE Naples correspondent of the Times states that for some 
time previous to her death Mrs Somerville was engaged m 
writing her own life 


We learn from the School Board Chioncle that the Nether- 
lands Association for the promotion of labour and industry has 
awarded a gold medal to Madame Else van Calcar, a well- 
known Dutch authoress, for her solution of the following prize 
question -—‘*‘ How should girls be taught and educated so as to 
enable unmarned women to earn an independent livelihood, and 
the married to brag prosperity and happ.ness to then respective 
families ?” 


THE Garden says that the Rayal Botanical Society of Belgium 
and the Botanical Society of France have just decided to make 
in common a scientific excursion next spring in the valleys of the 
Meuse and Scheldt, 


THE British Medical Fourual says a project 1s on foot to 
resume the publication of an Hospital gizette m Dublin, con- 
taining only original scientific matter It would be published 
twice amonth, would consist of sixteen pages only, and would 
be issued at an annual subscription of half a-guinea 


THE existence of such a Society a» the New Zealand Insti- 
tute reflects the highest credit on our antipodal fellow-subyects, 
who, m their hard fight to make a home for themselves on the 
other side of the world, do not neglect the means of furthering 
their highest interests, The institution 1s a Government one, 
and was established under tke provisions of the New Zealand 
Institute Act, 1867, of the General Assembly of that colony 
It 1s the alma mater of all the societies in the colony that are 
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devoted to the promouon of ‘science, literature, or mt” 
These societies are incorporated or affiliated with tt, and include 
the Otago Institute, the Philosophical Institute of Canterbury, 
the Auckland Institute, the Wellngton Philosophical Society, 
and the Nelson Association for the Promotion of Science and 
Industry, representing all the leading provinces of New Zealand 

The ordinary membership amounts to 600, and includes all the 
leading colonists residing in different parts of the several pro- 
vinces The Institute possesses a museum, laboratory, and 
library, which, with the work therein, are so o.ganised and 
utii sed for the benefit of the general public that they constitute 
in combination an imponitant ‘* Technical College,” located at 
Wellington—a formidable, but, we hope, friendly rival to the 
recently established “ University of Otago,” which tims at 
becoming, among other things, an eminent school of applied 
science The colleges aiso the head-quarters of the/ Govern- 
meat Geological Survey, the chief members of the staffof which 
are professors to the Technical College, the lectures; being of 
two k uds, general and practical Tne former incluge natuial 
history (zoology and bytany, with their relauons to physical geo- 
graphy and geology) and the elements of experimenjal science 
(phys cs, chemistry, and mineratogy) The practical/is, in the 
Meantime, confined to mineralogy and chemistry / Since the 
New Zealand Insitute was established, in 1867, ıt hg published 
no lis» than four bulky annual volumes, contapimg papers 
moslly of a suientific kind, many of which contay substantial 
contrioutions to scence All ths promises well ffr the future 
weidaie of the culony 





Wr have ieceived part r of vol u of the ‘‘hansactions of 
the Edinburgh Geological Society,” embracing fhe period be- 
tween November 1869 and April 1872 It conains a number 
of very interesting and valuable papers on the gplogy of various 
distiicts of Scotland, including one by Sir Ronck I Murchi- 
son, on the structure of the North-West Highands, said to be 
the last geological paper written by Sur Roder 


ai of December 
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M Coras, of Paris, comments in Zes 
12 0n M A Lallemande’s pape: on the bly colom of the at- 
mosphere, m whichıt was attributed to a chage of refrangibility 
due to a partial absorption of the chemicalfr ultra-violet rays 
In 1870 M Collas, ia an article in Zes Mudes, attubuted the 
blue colour of the Lake of Geneva and jtner waters to the 
quant ty of silex held in solution, whichis brought down by 
the tributary streams frum the strata thrggh which they pass 
Numerous observations since have indugl hum to believe that 
the blue colour of all the water of the gbe 1s due to the same 
cause The air everywhere always cotas more or less of 
moisture due to evaporation from the fater of the earth, the 
water thus evaporated always contams/ greater or less quantity 
of extiemely fine insoluble particles pilex, says M Collas, 1s 
one of the most common insoluble stances in nature, and 
through evaporation, performs the saf function ın the blue sky 
that he believes ıt does in the blue wers of the earth He be- 
heves his theory 1s confirmed by t} intense blue of southern 
skies, where evaporatiun 1s so muf greater than in the colder 
north 
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THE question has often been /bated whether flies eat the 
pollen of piants, or merely carry/ away accidentally on their 
legs and backs The question wild appear to be set at rest by 
a paper read at the last meetin'of the Scientific Committee of 
the Royal Horticultural Society Mr A W Bennett, in which 
it 1s stated, as the result both/ bis own observations and of 
those of Erm Muller, that th'microscopic examination of the 
stomachs of Diptera belong to the order Syrphide, shows 
them to contain large quantes of pollen-grains, especially of 
plants belonging to the ord, Composite, TEntomologists had 
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expressed a doubt as to whether ıt were po sible for insects pos- 
sessed only of a suctorial proboscis to devour such solid bodies as 
po'len-grains, but Muller believes that the transverse denticula- 
tions found in the va'ves atthe end of the proboscis of many 
Diptera are especially adapted for chewing the pollen-grains, 
and for dividing the threads by which the grains are often bound 
together 


Mr FRANK BUCKLAND, writing to the 7ixes, announces the 
birth in London, of a young rhinoceros (R sumatrensis) The 
event took place at the Victoria Docks, on board the ship in which 
the mother had just arrived from Singapore, she, along with a male, 
having been captured by the natives of Malacca , the latter, how- 
ever, died during the voyage The young thing has been removed 
to the house of Mr Rice, one of the owners of it and its mother, 
and we believe is getting along famously We hope the “ cockney 
rhinoceros,” as Mr Buckland calls it, may thrive as well as the 
young hippopotamus in Regent’s Park, and not be permitted to 
cross the Atlantic, as, ıt seems, there 1s some danger of 1ts doing, 
unless the Zoological Society secure ıt and its mother for their 
collection 


THE number of candidates for the ensuing matriculation ex- 
amination of the University of Madras 1s 1,565, and the numbex 
of candidates for the first arts examination, 242 


JUDGING by the prospectuses which have fallen into our hands 
we cannot help concluding that the ladies of Glasgow are being 
well provided for in the way of lectures in the ensuing winter 
No fewer than four courses ere announced for their behoof 
First, we have Dr John Young, the Professor of Natural 
History in the Universtty of Glasgow, with a course of sixteen 
lectures on his own special subject, and by means of which he 
proposes to give his auditors a comprehensive account of the 
animal kingdom, by selecting and dilating upon special and judi- 
ciously chosen types of animal structure, and their position m 
geological time Nest comes Mr Edward Caird, the Professor 
of Moral Philosophy, with the came length of course, on the 
History of England, the range to be considered extending from 
the first period of Enghsh History to the time of Edward I, when 
the settlement of the prmciples of the Constitution was effected, 
This course will be open to gentlemen as well as ladies, „A third 
University course of sixteen lectmes 1s also announced, and will 
be open to gentlemen only, the lecturer being Mr John Ferguson, 
M A, Assistant to the Professor of Chemistry These will be 
evening lectures, and, of course, the subject will be Elementary 
Chemistry The Professors of Chemistry and Natural Philosophy 
ın Anderson’s University, apparently by way of supplementing 
the courses of biological and historical lectures of Profs Young 
and Caird, have each commenced a course of twelve lectures for 
ladies, to be delivered in the Corporation Galleries, Dr Thorpe 
taking Elementary Chemistry, and Prof Forbes makmg Heat 
his special subject. These four courses of lectures for ladies will 
all be given at the same hour, but on different days, so that very 
zealous lady students may attend them all 


A CERTAIN Dr A Wolfert publishes an extraordinary article 
Sin Petermann’s Matthelungen, Das Nordlicht eme weder mag- 
netische noch electrische Erschermung ” The aurora, it appears, 
is neither electrical nor magnetic, but ıs the result of the re- 
flection and refraction through the earth’s atmosphere of the sun’s 
rays remaining over from the summer ! 


AT the first ordinary meeting of the Pathological Society of 
Dublin, for the present session, held on Nov 30, the President, 
Dr George H Kidd, announced that the subject chosen by the 
Council for competition for the gold medal, to be awarded to the 
best essayist m 1873, was “The Diagnosis and Pathology of 
Abdominal Tumours.” 
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SCIENTIFIC SERIALS 


THE Geological Magazine for November (No 101) com- 
mences with a note on the forms of valleys and lake-basins 
m Norway by Mr J M Wilson, in which the autho draws at- 
tention to a connection which he has observed between the con- 
figuiation of the surface of the countiy and the disposition of the 
principal planes of division of the rocks, this disposition appa- 
rently altering with the windings of the valleys His notion 
appears to be that masses of rock have been torn away by glacier 
atioun until a divisional plane offering a minimum resistance to 
the passage of the 1.e was exposed —-Ihe second article 1. the 
conclusion of Mr Alfred Tylor’s paper on the formation of 
deltas and on the evidence ana cause o! great changes im the sea- 
level during the glacial period, ın which tne author describes at 
considerable length the structure of the Delta of the Po (which 
is illustrated by sections of numerous artesian borings in Venice), 
and refers also to those of the Mississippi, Ganges, and Volga, 
in support of his views as to the peculiar curves formed by the 
surface of these deposits, his hypothesis of tne former occurrence 
of a general ‘* Pluvial” penod, and his belief that durmg the 
glactal period there was an actual subsidence of the sea, due 
partly to its contraction by cold and parily to the abstraction of 
large quanuties Of water to form the enormous deposits of ice 
and snow in the colder regions He also indicates the curves 
produced generally by denudation and deposition~-Mr John 
Hopkinson describes some new species of Graptolites from the 
South of Scotland, including representatives of the genera Den» 
adrograptus, Graptolithus, Diplograptus, and Dicranog: aptus 
from the Llandeilo rocks of Lanarkshire and Dumfriesshire , 
and a species of the anomalous genus Coryno:des from the 
latter distret This paper 1s illustrated with a plate —From 
Prof Tall, of Albany, we have a note on the relations of the 
Middle and Uppe: Silunan (Clinton, Niagara, and Helderberg) 
rocks of the United States, written in opposition to Mr A H 
Worthen, and in support of the generally received opinions upon 
this subject ‘The paper, although to a certan extent controver- 
stal, furnishes a useful summary of this department of American 
geology —Mr H B Woodward publishes a note on the Miditoid 
band», which he seems inclined to regard as truly transitional 
between the Upper Laas and the Infenor Oolite, and fiom this 
takes occasion to hint that the Keuper, Laas, and Oolites 
may be looked upon as one conformable series, the divisions or 
stages of which are to a certain extent arbitrary The number 
concluces with the completion of Prof Nordenskiold’s account 
of his expedition to Greenland in 1870 


Pogsendorf’s Annalen der Physik und Chemie, No 9, 
1872, contains two mimeralogical papers, one by Vom Rath, 
on Anoithue, being a crystallographic study of the Naples 
collection , and the other by Dr Lasaulx on Micrommeralugy 
(second of a series), and treating of the metamorphic phenomena 
in protogine, granite, & —W Stille discusses mathematically 
the theory of the boomerang’s moticn, and a paper by F Biaun 
treats of the influence of rigidity, fixture, and amplitude on tbe 
vibrations of strings, figures being given, showing the traces 
made bya feathe: (attached to the string), on a smoke-blackened 
cylinder, under varying conditions of the kind mentioned. F B 
Hofmann descitbes the spectral phenomena of phosphuretted 
hydrogen and of ammonia, and his paper 1s connected with one 
by F Hoppe-Seyler on the production of light by atomic 
motions Two of the Royal Society’s papers, and one or two 
articles on chemical subjects make up the rest of this number 





SOCIETIES AND ACADEMIES 
LONDON 


Royal Society, Dec 12 —‘*On the Stiuctural Composition 
of Urinary Calculi” By H Vandyke Carter, M D 
“ A. Contribution to the Knowledge of Hemoglobin” By E 
Ray Lankester According to the author the distribution of 
hæmoglobin may be summarised as follows — 
1 In special corpuscles 
a In the blood of all vertebrates, excepting Leptocephalus 
and Amphioxtus (?) 
6 In the perivisceral fluid of some species of Glycera, of 
Capitella, and Pho ones 
¢ In the blood of Solen legumen 
2 Dnffused in a vascular or ambient liquid 
a Inthe peculiar vascular system of. the Chzetopodous 
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Annehds very generally, bul with apparently arbitrary | 
exceptions 

č In the vascular system of certain Leeches, but noz of 
all (.Vepheles, Hirudo) 

c Inthe vascular system of 
exception (Loha) 

d Ina special vascular system*(distinct from the general 
blood-system) of a marine parasitic Crustacean (undescribed), 
observed by Prof Edouard Van Beneden 

e Inthe general blood-system of the larva of the Dip- 
terous insect, CAzrosomus 

f In the general blood-system of the pulmonate mol- 
lusc, Planorbis 

g. In the general blood-system “of ,the Crustaceans, 
Daphnia and Cherrocephalus 

Diffused ın the substance of muscular tissue 

a In the voluntary muscles generally of Mammalia, and 
piobably of buds, and in some muscles of reptiles 

č In the muscles of the dorsal fin of the fish {/:Apocan- 
pits, being generally absent from the voluntary muscular 
tissue of fish 

« Inthe muscular tissue of the heart of Vertebrata gene- 
rally 

d In the unstriped muscular tissue of the rectum of man, 
being absent from the unstriped muscular tissue of the alh- 
mentary canal generally 

¢ In the muscles of the pharynx and odontophor of Gas- 
teropodous Molluscs (observed in Lymaeus, Paludina, Lit- 
torina, Patilla, Chiton, Apih sia), and of the pharyngeal 
gizzird of Aplysia, being entuely absent from the rest ot the 
muscular and other tissues, and the blood of these Molluscs, 
with the single exception of //axorbzs, cited al ove (2 7) 

J 1n the muscular tissue cf the great pharyngeal tube of 
Aphrodite aculeata, being absent from the muscular tissue 
and from the blood in this animal, and absent from the 
muscular tissue generally in other animals 
4 Diffused in the substance of nerious tissue 

a Inthe chain of nerve-gangha of Apiu odie aculeata 


Zoological Society, Dec 3 —Viscount Walden, FRS, 
president, ın the chair The secretary read a report on the ad- 
ditions that had been made to the Society's collection during the 
months of October and November, amongst which were particu- 
larly noticed a Nippon Ibis {J:e miffon), and other birds, pre- 
sented by R Swinhoe, H BM Consul at Ningpo, Chma— 
Mr P L Sclater eahibited a nest of the Tigereta (Mitvulus 
éyrannus), containing one egg of that bird and nine of the para- 
sitic ALolot us bonariensis, which had been sent to him by Mı 
W II Hudson, of Buenos Ayres ——Mr H. E Dresser exhi- 
bited a series of skins of eagles of Europe and India A‘ter a 
careful investigation Mr Dresser had come to the conclusion 
that three good species had hitherto been included under the 
name of the Imperial Eagle, four unde: that of the Spotted 
Eagle, and two under the name of the Tawny Eagle Mr 
Dresser pointed out the various plumages and localities of these 
species —Prof Owen, F RS, read a paper on the osteology of 
the Marsuptalia, being the fourth of his series of papers on this 
subject The present communication contained a description of 
the trunk and limbs of the Wombats (Aascc/omtys} —-A commu- 
nication was read from Mr R. B Sharpe, entitled ‘* Contribu- 
tions to the Ornithology of Madagascar”—A communication 
was read from Dr J E Gray, F RS , onthe Fossane of Mada- 
gascar (Fossa d Audentoni), of which animal the British Museum 
had recently received specimens A second communication 
from Dr Gray contained notes of a Terrapin from British 
Columbia, which had been presented to the British Museum 
by J K Lord, as the Actinemys maimoa’a of Agassiz —A ; 
communication was read from Sir Victor Brooke, Bart, giving | 
the description of a new species of antelope fiom the river 
Gambia, living in the Society's menagerie, which he proposed to | 
call Nanotragus nigri-caudatus ——A communication was 1ead | 
from Dr A Gunther, containing notes on a hitherto unpublished | 
drawing ın the Buchanan-Hlamuilton collection, representing 
Barbus beavant Three short communications were read from ! 
Mr, Andrew Garrett, of Tahiti, in which he gave descriptions of 
two new species of Sesaratista, two new species of Caecum from 
the Viti Islands, and a new species of Sezssz ella from the 
Panmotu Islands 

Geological Society, Dec 4 -Prof P Martin Duncan, 
FRS.,VP,mthe char ‘* Onthe Trenadoc Rocks in the 
Neighbourhood of St. David's, South Wales” By Henry 
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distinct places near St David’s—namely, in Ramsey Island, at 
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he author stated that Tremadoc rocks occur in three 


the north end of Whitesard Bay, and over a considerable tract 
of country about five miles east of St David’s They rest con- 
formably on the Lingula fags, and are about 1,000 feet thick in 
Ramsey Island The autuor noticed the fossils found ın these 
deposits, nearly all of which are of new species, and stated that 
the paleontological evidence proves these rocks to be nearly 
allied to, 1f not identical with, the lower part of the Tremadoc 
rocks of North Wales The Upper Tremadoc rocks of North 
Wales seem *o be represented at St David’s by the so-called 
Areng rocks which overlie the deposits described m the present 
paper — ‘On the Phosphatic Nodules of the Cretaceous Rock 
of Cambridgeshire.” By the Rev O Fisher The author 
stated that this paper was founded upon one read by him before 
the Society mn May last, but subsequently withdrawn, in conse. 
quence of his obraming information which necessitated a change 
of opinion upon certam pomts The new portion rclated chiefly 
to those nodules which had been iegarded as belonging to 
Lcrospongiet or Scythia, the fenestrated structure shown m sec» 
tions of which the author now identified with the structure of 

nnti retthtes, as describec. by Mr Toulmin Smith, the whole 
arrangement, and especially the presence of an octahedral figure 
at the nodes where the Abres of the framework intersect one 
another, being in favour of this determmation The author de. 
sc~.bed the peculiarities of these octahedra, and dwelt particu- 
laily upon the fact that these sections of phosphatic nodules 
showed clearly that the fibres are really tubular, and not, as 
Toulmm Smith supposed, solid —‘‘On the Ventriculitide of 
the Cambridge Upper Greensand” By W Johnson Sollas, 
A. collection of supposed sponges found in the Cambridge Upper 
sreensand had been in part reterred to the genera Scyfhia and 
Lou ospong a, and in part left unidentified An examination of 
sections of these forms by the microscope had revealed all the 
details of Ventriculite structue , and a careful comparison with 
M: Toulmim Smith’s descriptions and specimens had resulted in 
the identification of those examined with four of Mr Smuith’s 
species, thus Scyphza tessellata was shown to be equiva- 
lent to Vents iculite tessellatus (or, more correctly, V texturatus), 
Ln ospongia ocellata to V cavatus, and other unnamed forms to 
I” guaneuncialis and V maninillarts respectively The occur- 
rence of ventricultte-structure in coprolitic material presents a 
favourable opportunity for a fresh inquiry into its nature, ac- 
cordingly the author described the minute characters of the 
hexiadiate elements of which the skeleton 1s composed, and the 
combinations of these hexradiates with one another Abnor- 
malities occur sometimes by the hexradiates becoming hepto 
1adiate or pentaraciate, and sometimes by some of their lays 
bending quite away from their normal course The whole of 
the skeleton fibre is distinctly tubular Since the Ventriculste 
fibres have now been found fossilised 1n chalk, flint, and caleic 
phosphate, there can be little doubt that they were keratose, 
and not siliceous in thar nature If this be so, we have a diffe- 
rence between Nitrea and Ventriculitide of ordinal value at 
least, and we must look for allies to the Ventiiculites among the 
horny sponges 7 ongta resembles Ventuiculites in the single 
hollow cavity of its fibre and the non-spiculate character of its 
skeleton, Darwie/la offers a resemblance in its hexradiate 
horny spicules, and Sponzgonella in the regular an angement oj 
its fibres These three genera are indices of the directions in 
which the Keratosa tended to vary At a very early penod 
great variation occurred among the Keratosa, which already, at 
tne t me of the Weisse Jura, had evolved such highly symmetri» 
cal specialised forms as the Ventriculites, these, with their con» 
temporary variatrons, such as Verongioid forms, lived on in 
great numbers throughout the Mesozoic period, with the close of 
which the Ventriculites altogether disappeared, and their 
nearest alles dwindled down to the dwarfed and rae genera 
Verongta, Darrunella, and Spongronella 


Chemical Society, Dec 5 —Dr Frankland, FRS, &c 
president, in the chair, The nrst two papers read were “On 
Ilypophosphntes” and ‘‘Onthe reducing powerof Phosphorous and 
Hypophosphorous Acid and their Salts” by Prof C Rammels- 
berg —-A commun.cation by Prof A H Ckurch, entitled “‘ New 
Analyses of certain numeral Arseniates and Phosphates” followed > 
giving his results ofthe examunation of the minerals, Fluon- 
apatte, Arsentosiderite, Chulderite, Uhlite, Tyrolite, and 
Wavellite —‘*On the condition of hydiogen occluded by palla- 
dium as indicated by specific heat of -the charged metal” by 
W. C Roberts and C R A, Wnght, D.Sc. This interesting 
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compound which was discovered by the late Prof Graham, 
Master of the Ruyal Mint, and supposed by him to be an alloy 
of palladium and hydrogen, 1s obtained on making metallic 
palladium, the negative pole ın the electrolysis of water aciduated 
with sulphuric acid Lhe authors find, howevm, that the 
charged metal cannot be regarded as a true alloy of the two 
elements, 


fAnthropological Institute, Dec 3 --Sir John Lubbock, Bart, 
F RS, president, m the char—Col A Lane Fox exhibited 
seven celts presented to him by Col Pearce, R A, who procured 
them from the grove and hill-top Temples of the Malayalis or 
hill-tribes of the Shevavoy hills, Salem, Madras Presidency 
Col Fox also read a report on Anthropology, at the meeting of 
the Buiitish Association at Bnghton —Professor T Rupert 
Jones, F RS, read a paper ‘ On Implements from the Caves of 
Péngord, France, bearing marks referable to ownership, tallying, 
gambling, &c ” Among the implements of bone, deer horn, and 
ivory found by MM Christy and Lartet in the caves of the 
Dordogne district in France, are many bearing more or less 
definitely designed marks, such as scorings and notches, parallel, 
crossing, or otherwise arranged, and fittings in a roughly quin- 
cuncial order One specimen in particular exhibited several of 
these kinds of markings, whether made for a purpose, for or- 
nament, or by trivial whitthng Prof Jones described several 
implements from the caves exhibiting one or more of these types 
of marks, and indicated ther applicability to ownership, 
reckoning by tally, gambling, or mere fancy-work, he also 
suggested that therein we might have some of the earliest 
examples of magic signs.and lucky charms, such as the old 
Noisemen and some Archaic people are said to have used and 
feared Lieut C Cooper King, RM A, 1eada pape: “On a 
Flint Implement Station at Wishmoor Bottom, Bagshot Heath ” 
The interest of the discovery of flint chips and implements 
between Bagshot and Sandhurst lay chiefly in the pecuhar nature 
of the locality m which these ancient traces of early human life 
weie found Apparently from the topography of the ground they 
had occupied the bed ofa swampy valley which ıt was suggested 
had been, at the time of the deposition of the 1elics, a small Jake 
area, near one of the great Western routes It was further 
pomted out by the autho: that the flints themselves appeared not 
to be of local ongin and that the work performed at the place of 
discovery had probably been that of re-fashioning existing imple- 
ments, rather than the construction of new ones from local flints 


~, MANCHESTER 


Literary and Philosophical Society, Oct 29 —Edward 
Schunck, E RS, vice-president, inthe char Dr R Angus 
Smith, F R S, described a remarkable fog which he saw in 
Iceland It appeared to nsefrom a small lake and fiom the 
sea at about the same time, when it rolled from both places and 
the two streams met in the town of Reykjavik It had the 
appegrance of dust, and was called dust by some persons there 
at first sight This arose fiom the great size of the particles of 
which it was composed They were believed to be from ,} th 
to-z),th of aninch m diameter They did not show any signs 
ot being vestcular, but through a small magnifier looked like 
transparent conciete globules of water They were continually 
tending downwards, and their place was supplied by others that 
rolled over $ 

Nov 12 —] P Joule, F R S, president, in the chan Addi- 
tional Notes on the Dnft Deposits near Manchester, by E W 
Binney FRS An Account of some Fxpenments on the 
Melting Point of Paraffin, by Balfour Stewarc, F RS 


Nov 26—J P Joule, FR S, president, m the char Dr 
R AngusSmuith, F R S , saidthathe, hkeothers, had observed that 
the particles of stone most liableto be ım long contact with ram from 
town atmospheres, in England at least, were most subject to decay 
Beheving the acid to be the cause, he supposed that the endur- 
ance of a siliceous stone mght be somewhat measured by 
measuring its resistance to acids He proposed therefore to use 
stronger solutions, and thus to approach to the action of long 
periods of time He tried a few specimens in this way, and 
with most promising results Pieces of about an inch cube were 
broken by the fall of a hammer, and the number of blows 
counted © Similar pieces were steeped in weak acid, both 
sulphuric and muriatic were tried, and the latter preferred The 
number of blows now necessary was counted Some sandstones 
gave way at once and crumbled into sand, some resisted long 
Some very dense siliceous stone was little affected , 1t had stood 
on a bridge unaltered for centuries, in a countiy place however 


NATURE 


135 


These tuals were mere beginnings, he arranged for a very 
extens.ve set of experiments to be made soas to fix on a standard 
of comparison, but has not found time —“ On some pomts m 
the Chemistry `of Acid Manufacture,” by H A Smith, FCS 


New ZEALAND 

Wellington Philosophical Society, July to September =. 
Weekly meetings have been held during the session, which 
was commenced by an address of the President, Dr Hector, 
concerning certain matters that have been under discussion 
Relative to the extinction of the Moa, he considers that there 
is evidence that they existedin Otago in considerable numbers 
within 200 years, and that a few may have survived to within 
seventy years Referring to the first penod in which Moas first 
appeared, he points out the absence of any evidence Of there 
having been a Glacial period in the New Zealand area, there 
being no dispersed drifts Nor is theae any evidence of 
submergence since the last great extension of the glaciers which 
were comcident with a much greater elevation of the central 
ranges of the South Island than at present Important contri- 
butions have also been made to the natwal history of lizards, 
birds, and fishes of the colony by Dr Butler, Captain 
Hutton, Mr Travers, and others ——A seues of papers is in 
progress by W T L Travers, descnbing the changes 
effected in the Maories at the time they first acquired fire arms 
and European implements, and when there was a sudden stride 
of a powerful race from the age of stone to that of iron —An 
important paper by Captain Hutton on the geographical relations 
of the New Zealand fauna, in which he argues —-(1) A contmental 
period in which South Amenca, New Zealand, Australia, and 
South Africa were jomed, which he places about the close of the 
Mesozoic New Zealand was then separated, prior to the 
spread of mammals, and has since then never been completely 
submerged (2) Subsidence followed, and a second continent 
connected, New Zealand, Lord Howe’s Islands, New Caledonia, 
and Polynesia (3) Subsidence then reduced New Zealand to a 
group of Islands, upon which the Moa lived, so that many 
species arose (4){Re elevation jomed the small Islands and mixed 
the different spevies of Moa which inhabited a large Island 
disconnected from Palynesia (5) This was followed by sub- 
sidence, when New Zealand acquired its present form, and the 
Moas continued till they were destroyed by the Maories 

Sept 17—~Captain Hutton read an elaborate paper on the 
date of the last great glacier period in New Zealand, and the 
formation of the Wakatipu Lake The author, m opposition to 
the views expressed by Dr Hector and to those held also by Dr 
Haast, attributes the formation of the terraces that are so common 
m the valleys in the South Island to marine action, advancing 
the view that New Zealand has been submerged beneath the 
sea, s.nce the valleys were eroded by glaciers the former exten- 
sion of which he attributes solely to extreme elevation of the 
land during a preceding period, considering the view eapressed 
by Dr Hector that there has been a reduction of the area of 
land above the snow line by the erosive action of the glaciers as 
unnecessary and exaggerated Speaking of the Canterbury 
plains, the author stated that Dr Haast’s sections show that they 
are nearly level in a line parallel with the coast between the 
Rangitata and the Waimakuin, and that the gravel formation 
wraps round the spurs of the hills at the same level that ıt has at 
the river gorges, and considers that these facts and also the oc- 
currence of vegetable deposits below the gravel of the plains, are 
readily explained by supposing these to be of maune formation, 
and quite inexplicable on the mver formation theory Another 
proof of recent elevation 1s the fact that the glaciers are now ad- 
vancmg and overriding their terminal moraines The absence of ~ 
strie on the rock surfaces the author considers to be a strong 
proof that the glacicrs were extended durng the Pliocene, and 
not a more recent period The origin of deep lakes, taking 
Wakitipu as a type, and the sounds on the West Coast weie next 
described with the view of pioving that thew formation is not 
due to subsidence or unequal depression, but only to the scooping 
out of the rock by glaciers Dr Hector could not agree with 
the conclusions arrived at further than attributing the erosion of 
the Alpine valleys and the rock-boun | lake basins to the scoops 
ing ofice On the whole, he thought, no proof had been ad- 
vanced of any Pleistocene submergence beneath the sea of tle 
Alpine district since the excavation of the gieat valleys by the 
glacters After quoting Sir Charles Lyell, who points out that 
the tune requued for similar excavations is so extensive that it 
covers a period dunng which we know that gieat oscillations 
have taken place, Dr, Hector drew attention to the inegularity 
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in the movement of the land during the earthcuakes of 1848 and 
1855, which amounted to 9 ft elevation at Pallier Bıy and was 
not perceptible at Porirua, while there 1s good reason to believe 
that in Blind Bay there was a marked depresston The elevation 
of the Bally Rock in tus harbour, and the depression of the 
Hapuku Rock at the Astrolabe since the publication of the 
Admuralty Charts, was also advanced a3 evidence that unequal 
movements have taken place on a small scale, and of course such 
may be cumulative throuzhout long per.ods 

Sept 25 —Referring to the skeletons of the huta which were 
exhibited, Dr Hector pointed out that the great difference in 
the length of the beaks in the male and female huias ıs due only 
to the prolongation of the horny mandible of tne latter, the jaw 
bones beng the same size in both sexes Ths is not like the 
kiwi, ın which the apparent excess 1n the length ot the beak m 
the female is really produced by the lengthened bones of the 
face Anatomically, the kiwi has the shortest beak of any known 
bird of ıts size The strong mucular crest cn the skull of the 
male hua at once distinguishes ıt, however and supports the 
view that the male beak 1s used as an adze, and the female as a 
probe 

PARIS 


Academy of Sciences, Dec 9 —M Faye, president, in 
the char —MM Lattre and C Robin presented their Medical 
Dictionary to the Academy together with 2 short descrip*ive 
note —M de Saint- Venant read the second portion of his paper 
on the division of the force of a vibratory rcvement mto those 
due to simple oscillatory movements of varous periods and 
amplitudes-—M Jamin read a note on the distribution of 
Magnetism This was a criticism on M Treves paper on this 
subject, read at the last meeting The author disagrees with 
his statement that the poles of a magnet are displaced when an 
armatuie is appliel —M Pasteur promised on a future occasion 
to reply to the observations of MM Béchamp and Estor, made at 
the last sitting —M Claude Bernard tl.e1 answerei M Boul- 
laud’s criticism on his late paper on animal heat he defends the 
generally received theory that animal heat 1s produced in the 
capillanes , he demed that he s‘ated it to be produced in the 
liver, and aigued against Lavoisier’s o'd theory that 1 arose 
solely in the lungs 
Lavoisier’s theory, which he considers to be proved beyond 
dout M Mulne-Edwards then spoke on the subject” he 
alluted to the experiments of his brother, Willam M Edwards, 
which proved that carbonic anhydride continued to be evolved 
from the lungs of an animal when ıt was deprived of oxygen, 
thus showing that the former gas was bioug‘it by the blood into 
the lungs, and not formed ın them by the act of inspiration 
A letter from Father Secchi, dated Rome, November 22, was 
then read It related to the sola: spots and diameter he has 
observed the diameter on ths lines Z and C, and finds that each 
gives different results , thishe explains thus —-Z gives the solar 
diameter without the chromosphere, C the diameter plus the 
chromosphere —-M_ E Belgrand read a paper on the floods of 
the Seine and its affluents , after which MM Is Pierre and Ed 
Puchot read some obseivations on several groups of isomeric 
substances derived from the alcohols of fermentation Tae 
authors draw attention to the 1emarkable resemblances and 
differences in certan 1someric bodies, e ¢ many isomers differing 
immensely in bouling-point, odour, and density at the bo.ling- 
point, have the sime density exactly at o° —M Burdin read 
a paper entitled a“ Glance at the immense part played by ether 
in Nature,” a paper relating to the luminiferous ether —The 
following gentlemen were then appointed judges of the Mon- 
toyon Prze for Medicine and Surgery for 1873 —MM Cloquet, 
Nelaton, Cl Beinard, Boutllaud, Robin, Sedillot, Andral, 
Larry, Milne-Edwards, The following were appointed to award 
the Montoyon Statistical Prze -MM Ch Di pin, Math.eu, 
Boussingault, Moria —A Reporton M Alpk Milne-Edwards 
researches on the anatomy of the semules was then read, and 
it was decided that the memo ı should be inserted among those 
of foreign savants —~Memoirs were received fom M Rosmann 
onanalytical reseai ches on rocksas regards the r const: ucnts which 
ate absorbable by vegetables ıt was sent to the section of Rural 
Economy —-On the destruction of the Phy Maze a from M Erb, 
and M Balissit sent to the PAylloxera Commission —A note 
from M Berrelly giving an account of the Ciscovery and obser- 
vations of planetoid 128 at Marseilles was tben read, and fol- 
lowed by a pape: on Geometry of n dimensions by M 
Jordan, and by a note from M Quet on the force of a 
vibrating system —M Samte-Claire Deville presented a note 
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M Bowlland rep’ied, and de‘ended | mel~Grundrisz der Physik u Meteorologie 


| Dec. 19, 1872 





Seema” 


on the thermic effects of Magnetisation by M J Moutier, 
which was followed by the conclusion of M Th du Moncel’s 
paper on the accidental currents which are produced in a tele- 
graphic wire, one end of which remains insulated in the air —~-A 
very shoit note on electro-magnetism was then received from M 
Trèves, and M Wurtz presented a pape: on dibenzyldicaibonic 
acd by M Franchimont —M H Byasson’s paper on 
the splittmg up of the molecule of chloral hydrate under 
the influence of heat and glycerme was then izad At 
110° the chloral-hydrate begins to split up int» chloroform, 
hydrochloric acid, and allylic formate —M A Commaille read 
a pape on parathionic and thio-anylic acids These acids, 
the last of which isisomer c with sulphamylic acid, are found in the 
mother liquors of coralline —-M de Quatrefages presented a 
paper on a new species of chondrostome found in the waters of 
Rouergne by M dela Blanchére The systematic name of the 
new species 1s Chond)ostoma Persa —A note on the eye of the 
Germon, by M Em Morceau, was then read, and followed by 
a note on the immediate cause of the variations of the magnetic 
elements of the earth, by Father Sanna Solaro, who suggests 
that the ordinary diurnal variations are due to the movement of 
the sun acting on the statical electricity of the whole mass of the 
earth and its atmosphere This movement continually displaces 
the resultant of the electric actions, and the instruments follow 
this movement The perturbations are produced in the same 
*manner ~—A note on a Turonian colony in the Senonian stage 
of Sunt Martory (Petites Pyrénées), by M Leymerie, was 
then real ~A note on the origin of the planetary week and 
on Plato’s spiral, by M Sédillot, followed 
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Rovat Society, at 8 30 ~-Magnetical Observations in the Britannia and 
Conway Tubular Iron Bridges Sr G B Awy, Pres RS —On the 
Organisation of the Fossil Plants of the Coal Measures, Part iv Prof 
W C Willamson, F R S—QObservations on the Temperiture of the 
Arctic Sea n the Neignbourhood of Sprzbergen Capt Wells, R N 

LINNEAN Socrery, at 8 ~On the General Principles of Phint-construction , 
Dr M I Master, FRS 

CHEMICAL Society, at 8—On the Polymerdes of Morphine and their 
Deriwvitives k Ludwig Major and Dr GRA Wnght —Analysis of 
Water of the River Mahaunddy E Nicholson ~Communicitions from 
the Laboratory of she Lordon Instituuon Dr H E Armstrong —On 
the Formauon of Crystallised Copper Sulphide, &e J L Davies 


SATURDAY, DECEMBER 28 
Roya. Instirution, at 3 —On Air and Water Prof Od'ing, F RS 
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THURSDAY, DECEMBER 26, 1872 


THE PROGRESS OF NATURAL SCIENCE 
DURING THE LAST TWENTY-FIVE YEARS 


I 


O“ the occasion of the celebration at Breslau of the 
twenty-fifth anniversary of Prof Goeppert’s presi- 
dency of the Silesian Society for National Culture, Prof 
Ferdinand Cohn delivered an address characterised by 
eloquence of the highestk ind on the above subject As the 
wanderer, he sad, who 1s climbing towards a high 
mountar peak, feels from time to time the desire to stand 
still a littl>, and look back on the way ove1 which he has 
passed, to enjoy the wide: outlook which he gains from his 
higher stand-poimt, so he thinks there are moments im 
the uninterrupted progiess of science, when we lorg in 
some measure to strike a balance, and see how much 
acquired property the present puts aside as useless, how 
much it uses only for temporary purposes, and how 
many enduring acquisitions have been made 
Dr Cohn refers, no doubt with justice and some pardon- 
able pride, to the foremost place held by Germany during 
the last quarter of a century, in the march of science 
At the same time he awards due praise to other European 
states, and above all to England, which, during that time 
and more pirticulirly at present, he thinks, abounds in 
men of the highest eminence, whose scientific achieve- 
ments stand prominently out on account of their as- 
tonishing energy, clearness, depth, and independence of 
thought Still, we cannot but admit that Dr, Cohn 1s 
right in asserting that Germany ıs free hom the dilettan- 
usm which abounds in this country, and that asa rule 
science in Germany 1s both far more widespread and 
far more thorough than it 1s among ourselves, and that 
the opportunities furnished there to all classes for scientific 
study at the ordinary educational cstablishments have 
until recently left us almost nowhere But happily, signs 
of the beginning of the end of this state of things among 
us are becoming rife 
After bnefly referting tothe intellectual awakening of 
Germany along with the rest of Europe at the time of 
the Reformation, and showmg how this start forwara was, 
especially in the case of Germany, in a great measure 
frustrated by the Thirty Years’ War, Dr Cohn pays a 
high and justly-merited tribute to France, and especially 
to Paus, on account of the supreme place she took curmg 
the fust thirty or forty years of the present century in 
nearly all the sciences The glory of France in this direc- 
tion has however, he thinks, departed, and Germany 1s 
becoming daily more and more the intellectual certre of 
the world Had Dr Cohn written his lecture now, he 
might have somewhat modified his language , for within 
the last few months, the signs have been many, that in 
the direction of science the French are determined to try 
to hold their own with the foremost ın Europe Their 
professors are prosecut.ng an amount of research which 
puts our own to shame, while they are at the same time 
forming a school of investigators We do not grudge to 
Germany 4ll the praise she well deserves, and the in- 
fluence which the results of German research exercise 
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on other nations, is likely to urge them to such vigorous 
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and determined efforts, that, sooner or later, science and 
every other piogressive influence shall be “ great gainers ” 
Meantime, however, Germany is doubtless in the ascendant 

In the yea: 1845 appeared the first volume, and in 
1846 the second of Humboldt’s Cosmos, As comprising 
a view of the whole created universe depicted with the 
most wonderful sympathy, the book 1s as it were a canon 
forming a key to everything that was known of nature at 
the time No man was then more suited foi such work 
than was in the highest degree A, von Humboldt A Daca 
Commedia of science, the Cosmos embraced the whole 
universe in ıts two spheres, heaven and earth, Under th: 
leadership of the gieat searcher of Nature, as Dante once 
by the hand of Virgil, we climb from the depths of the 
universe, with its furthest nebula and double stars, down 
through the star depths to which belongs our solar system, 
to the an and sea-enveloped earth, where form, tempera- 
ture and magnetic condition aie unveiled to us, then to 
the wealth of organic life, which, stimulated by the light, 
unfolds itself on its surface It ts an overwhelming pic- 
ture of nature, of suipassing beauty of outline, abounding 
in grand perspective, with the most careful execution of 
the smallest detail 

But we cannot conceal from owselves that the 
Cos:nos, published twenty-five years ago, 1s ın many of 
its parts now antiquated, not merely because it 1s wanting 
in many facts which have since been discovered, but most 
particular:y because Humboldt was ignorant of some 
highly ımportant questions which have since taken their 
place im the foreground of scientific discussion, while our 
scheme of the universe during the last ten years has becn 
considerably modified by the introduction of new and 
influential ideas Any one who to-day would attempt to 
recast the Cosmos, must proceed hke the Itahan archi- 
tect who took the pillars and blocks of the broken temples 
of antiquity, added new ones, and rebuilt the whole after 
a new plan 

There are three discoveries which during the last 
quarter of a century have entircly changed the position of 
natural science —the mechanical equivalent of heat, spec- 
trum analysis, and the Darwinian theories 

Since, in the year 1842, an unknown physician in a 
Swabian country town, Dr Mayer of Heilbronn, pointed 
out that a hammer 424 kilograms in weight, which falls 
from the height of a metre on an anvil, raises the heat of 
the latter by one degree centigrade, and that by this pro- 
cess of bringing a falling motion to a standstill it 1s con- 
verted into a fixed quantity of heat—-since then has science 
gained a new conception of the conditions of mattcr and 
of the powers of nature This new doctrine appears in 
the mechanical theory of heat announced by Joule, 
Krong, Maxwell, and Clausius, in the doctrine of the con- 
servation of energy of Helmholtz and Thomson, and by 
means of the brilhant writings of Tyndall it has become 
the common property of the educated world. Electricity 
and magnetism, heat and light, muscular energy and 
chemical attiaction, motion and mechanical work—all 
forces in the universe are only different forms of one and 
the same power, which has dwelt from the first in matte: 
in invariable quantity, neither increased nor diminished 
not the least trifle of ıt can be annihilated or created 
Only the phenomenal forms of power are changeable , 
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light can be converted mto a chemical equivalent, this 
again into heat, heat mto motion, and indeed a fixed 
quantity of one force always and only into an equivalent | 
quantity of another. In lke manner also the quantity of 
matter has remained unchanged from the beginning, not 
the least particle or molecule can be annth.lated or created 
out of nothing, and only in the transformation of perish- 
able bodies are the molecules formed into ever new com- | 
binations What we distinguish as natural forces are 
only movements of molecules, fo. the least particles 
of matter out of which bodies are composed are not inse- 
parably united to each other, but are loosely held together 
dnd in continuous whirling and undulatory motion , 
according to the swiftness and width of undulation of 
the molecule will this motion of oui nerves be regarded 
now as sound, now as heat, then as light o1 as colour 
Moreover, the chemical union of the elements of matter, 
the attractive power of gravitation in all the bodies of the 
univeise, are but varied forms of this universal mot.ve 
force The unity and permanency of substance with its 
two attributes, matter and foice, and their innumerable 
modifications, which goto foim the bodies of the universe, 
were in the first instance enunciated as a philosophical 
maxim by the great thinker Sp.noza Now it 1s cs- 
tablished as a philosophic fact by means of exact measme 
and weight. 

Again, on the inner organisation of the system of the 
universe has unexampled light been thrown by the won- 
derful researches which were begun in 1859 by two men, 
united by the closest bonds of a firendship which bore 
iich fruit for science After the Lgbt of the sun had, in 
the third decade of this centuiy, been brought into the 
service of art by Niépce and Daguerre, Bunsen and 
Kirchhoff * compelled it also to render service to chemus- 
try and astronomy Like thoge magicians of the legend, 
who, through the power of their knowledge, compelled 
the spirits of the elements to disclose their most recon- 
dite secrets, the genius of these men compelled the rays 
of hight imprisoned ın the spectrum apparatus to make 
revelation of things in the world of stirs which the 
curlosity of men had deemed fo. ever inaccessible 
Already had Kirchhoff ascertained what terestrial ele- 
ments were present in the sun’s atmosphere, and what 
were not, quite recently has ıt been discovered that 
there is even piesent in the sun a substance (Aedzum) which 
hitherto has been unknown on the earth Moreover also, 
the inner structure of the sun, the distribution of its in- 
candescent, liquid, and gaseous paits, its lumimous and 
coloured envelope, the nature of its spots and protu- 
berances—all this is no longer a playground for fantastic 
imagmmings, but the subject of exact research Since the 
great eclipse of 1868, Lockyer and Janssen, Zollner, Hug- 
gins, and Father Secchi have observed, day after day, 
storms, whirlwinds, flame-sheaves, outbuists of burning 
hydrogen to the height of 20,000 miles thus has been 
developed an entirely new science—the meteorology of 
the sun Moreover, on other obscure regions of the 
heavens, on the physical and chemical conditions, even 
on the laws of the movements of the fixed and double 
stars, on nebulz and milky ways, on plancts and comets, 
on zodiacal and northein lights, has spectrum analysis 





* In connection with this discovery it would have been a graceful act on the 
part of our author to have referred to the names of Stokes and Stewart —Iip 
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No less by rigorous 
mather atical method, through which astronomy, even at 
an earlier period, had been brought to a certam amount 
of perfection, has she in the most recent time enjoyed an 
unexpected triumph, by solving, thiough the researches 
of Schiaparelli, the riddle of the comets, in being able 


| to recognise the identity of their nature with that of the 


swaims of shooting-stars whose 1emarkable brilliancy 


| long ago mace them un.versally known 


(To be continued) 


EXPLORATION OF THE SOUTH POLAR 
REGIONS 
II, 
T the conclusion of the last aiticle the dnfting sea- 
weed was referred to as an important element m 
enabling us to ascertain the state of the sea about the Ant- 
aicic regions Letus now see whether the conditions of 
temperature, so far as they have yet been determined, are 
in harmony with the ideas already developed. By re- 
ducing the ascertained directions for all the months of 
the year toa mez“, theve is o'Xained for the maximum 
of the temperature a curve which coincides with the 
intersections of tie following meridians and parallels of 
latitude — 


33° 5 lat and 33° E, long 44° S lat and 65°E long 
35 » 35155 46 y, 67s, 
37 > 40 ” 47 ” 68 y 
38 9 45 3 48 » 72? yy 
39 » 47 ” 49 ” 7l oy 
40 » 50 3 50 ” 73 ; 
4I 53 5 ” 51 »” 73 » 
42 3 60 » 52 ” 74 oy 
43 5 3 ” 53 75 » 


e. 33 

A glance 1t a map shows that this curve leads into the 
midst of the ice-free fielc, and 1s only distorted somewhat 
from its .egular course by Kerguelen Island This curve 
can be followed even as iar as Macdonald Island, which 
is of high impoitarce, inasmuch as ıt can be pioved from 
direct observation that a higher temperature of the water 
exists 1n these regions, as Dı Neumayer himself has wit- 
nessed When he, in December and January, 1856-57, 
was Sailing about 53° S lat, he proved from hourly obser- 
vations taat there was an influx of a warm cunent between. 
62° and 72° E long 

With respect to the higher temperature in the Pacific 
Ocean, it suffices to ment.onthe circumstance that there ex- 
ists on the Falkland and Campbell Islands a ucher vege- 
table and animal lize than is the case on other islands in the 
same latitude of the hemisphere The unusual mildness 
of the 1egions 1s to be ascribed to the neighbourhood of 
the Australian continent, as well as to the prevailing 
west anc north-west winds If, on the other hand, a 
much poorer flora 1s found on Kerguelen Island than on 
the Auckland Islands, and if we should be at fitst inclined 
to regard this as ev.dence against the milder influx of warm 
curients, it should not be forgotten that Kerguelen does 
not enjoy the warming influence of a great continent, 
since tt les in the mids: of the Indian Ocean, almost 
equidistaat from the two nearest continents, and more than 
double the distance of the Auckland Islands fiom Austia- 
la Both around New Zealand and near Kerguelen and 
south from Cape Horn, the cachelot ( Physeter macroce- 


phalus), which, it 1s known, sceks out the warmer waters, 
is found m abundance, 


- 
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Dr. Neumayer quotes Bellımghausen’s valuable journal 
for March 12, 13, and 14, 1820, fiom which it appears 
that at least as far south as 61° S. lat , under the meridian 
of 735° E. long, the sea ıs free from ice Besides, ıt 
appears from his desciiption that both in the sea and in 
the sky exists an active anımal life, and the coruscation 
of the sea was observed for the first time by him in 
high latitudes The occurrence of this phenomenon 
pioves the existence of a very large quantity of or- 
ganic iemams which have been cariied in this direction 
—a fact which, ın conjunction with the other phenomena, 
Dr Neumayer thinks has a positively demonstrative 
force, 

After the slight sketch of the general phenomena of ice 
and currents, and the distribution of the warm distiicts 
lying immediately to the north of the south polar regions, 
it will be of interest to take a glance at the results of the 
several expeditions, with especial reference to the various 
meridians If we understand by these results, mn the first 
place, the greatest latitudes reached, and then the gieatest 
stietches navigated mside the polar circle, we shall find, 
in reference to the former, the following points —- 


Cook came to 71° 15'S lat in 109° o W long m Jan 1774 


Wilkes ,, 70 o s5 103 O ,, 3» March 1839 
Bellmghausen 70 O ,, 93° Oh, » jan 1824 
Bellinghausen 69 30 sé, TT gO: »5 jan 82x 
Weddell ,, 74 15 ii a D ay » Feb 1823 
Morell (?), 7% 0 4, 50 0,, » March 1823 
Ross a GEO gs Si » March 1843 
Ross » 7 4 y T3 OE » Feb 1841 
Ross » 73 iI » D 27 W » Feb 1842 


The first group of most southerly points refeis to the 
regions west of Graham’s Land, which according to Dr 
Neumayer’s theory, 1s rendered milder so fai as climate is 
concerned, by one arm of the South American current, 
the second group contains the results of attempts to the 
east of Graham’s Land, and the third, of the jour- 
neys of Ross to Victoria Land Thus then, where the 
warm currents run towards the south, ıt is possible to 
penetrate farthest, and where also, in the regions around 
the polar cucle the gnd.e of pack-1ce 1s broken thiough, 
an open seais seenin the high south, such as has been 
_described by Ross and Weddell 

With 1egard to the iegions where ıt is possible to 
cruise through great stretches inside the polar circle, 
we find that the most considetable stretch has been 
navigated between the meridian 30° W and 50° E. 
long, where Belinghausen, Biscoe, and to some extent 
also Mooie, have shown satisfactorily that the land could 
nowhere extend much faither north than 70° Also 
between 70° and 160° W long has a large part of the 
1egion inside the polar circle been sailed thiough, and ıt 
may with tolerable confidence be smmused that no land 
of any extent exists there, and that what land there 1s 
can extend northwards only a little beyond 70° From 
the researches of Ross we learn that from 160° W and 
160° E long to far beyond the 7oth parallel of latitude 
no land of any extent exists, while the Americans inform 
us of a great continent in the neighbourhood of the polar 
circle between 155° and 95° E long Whether this 1efers 
only to several island groups connected by ice, or to an 
actual coast of great extent, cannot, in the present con- 
dition of research, be decided. 
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The following figures show the mean latitudes reached 
on the several meridians '— 





From 10° W long to 50°E long. 70° S. lat, has been 1eached. 
» OE , 5 909 y 63 ” 
1» 90 » 170 gg 60 3 
» 170 » » 160 W 78 9 
33 160 33 93 IIO 33 67 as 
93 Iro 3) a} 50 33 70 3) 
» 50 » » TỌ ” 74. ” 


According to these numbeis, the place where the least 
advance has been made towards the Pole, between 6o° and 
go’ E long, 1s the very part where the condition of the cur- 
rent would piove favourable to a voyage southwards The 
question now forces itself upon us, what may be the reason 
for this, and whether a determined attempt under the 
meridian of Kerguelen would not lead to the penetration 
of the polar circle® Leaving out of sight Morrell’s doubt- 
ful voyages, we see fiom the following the faithest distance 
reached at the place ın question — 


Bellinghansen’s highest S lat 63 ° in Mach 1820 


Biscoe’s ji 62 2 >> 1831 
Kemp’s ” 63 5 » 1833-3 
Moore’s ” 64. 3 » 1845 


With the exception of Kemp, all these made their way 
into the region in question in the direction of the parallel 
of latitude. Other voyagers until late in the season have 
frequented that pait of the Indian Ocean, some even to 
the end of Maich It is therefore evident, from the 
narratives of these voyagers, that, according to Dr 
Neumayer’s notion, no attempt has yet been made in the 
direction most highly favourable 

It should be especially noted here that, south of the 
Goth parallel of latitude, ın the Austial summer, easterly 
and south-eastetly winds prevail, which, towards the end 
of the season, fiequently blow severe storms, It 1s, there- 
fore, advisable to search the 1egion to be explored from 
east to west, in order to find out the most duect possible 
course towards the south, in order to cut through ın the 
shortest possible time the pack-ice, of the position of 
which in these regions we have got no idea. 

Interesting 1s the course (says Dr Neumayer) of the 
two 1sothermal lines of o° (the freezing point of the air) for 
January, February, and for July, August The isothermal 
line for the Austral summer assumes the figuie of an 
ellipse, whose smaller axis falls nearly ın the direction of 
the meridian, passing through Graham Land and Sabrina 
Land from 60° W to 130° E long , the greater axis goes 
through 20° E , 160° W long’, in the latter case through 
Victoria Land, which stretches far towards the Pole, and, 
in the forme: through ,a stretch of the Antarctic Sea, 
which 1s discovered as far as to 70°, and in which land 
has been conjectured to exist, but has not been seen, and 
according to Morrell, will not be found. Does not the 
bending towards the equator show the completely oceanic 
character of the greater axis? The hmiting bend of this 
isothermal for the extreme seasons ın the duection of the 
greater axis, and also the greater bend near the small axis, 
are unfavourable to the assumption of gieat stretches of 
land between Enderby and Graham Lands With this 
consideration 1s connected the fuither question, whether 
the fact that the bending towards the equator is consider- 
ably less ın the Pacific than in the Atlantic Ocean 1s not 
to be explained by the existence of Victoria Land, to 
which there 1s no equivalent on the opposite side. The 
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consequence of such a conclusion would be that Enderby | the south, take up the observers on Kemp’s Land, and 
Land and Kemp’s Land, in whose neighbourhood it has | then proceed to further researches until the end of the 
already been assumed that no considerable land would be | favourable season urges a return to the Macdonald 


found, would be islands, and that between Kemp’s Land 
and Termination Land chances of penetrating towards 
the south would be greater than under the meridian of 
New Zealand 

Dr Neumayer appends the following sketch of the plan 
upon which he thinks any South Polar eapedition should 
be conducted —~ 

1. A wooden sailinz-vessel with auxiliary screw of at most 
300 tons, thoroughly strengthened at the bow and properly 
arranged on the upper deck, should be sent out on such 
an expedition 2 The ship should be equipped with all 
the most approved appointments and te most recent and 
best scientific apparatus suitable for the observation of 
phenomena of all knds; 3 Meneninent in eich of the 
principal branches of science should be chosen to accom- 
pany the ship, which should first make for the Cape of 
Good Hope, where all the necessary scientific arange- 
ments and testing of instruments could be made The 
Cape, indeed, might be considered as the real stating 
point of the expediton 4 For the purpose of regular 
observations, sound'ngs, and so forth, the exp2dition 
should set out about the beginning of the year from the 
Cape for the various groups of islands visited by Cook 
and Ross, making for Christmas Haven in Kerguelen, 
overhauling the observations which have be2n arranged 
for now thirty years, and attempting to fix the geographi- 
cal position of as many points as possible 5 On the 
Macdonald Islands, as they stretch farther to the south in 
this quarter (53°55 S lat, 73° 172’ E long), a depét 
should be established, the chief purpose of which should 
be to maintain an ample stock of coals for the use of the 
expedition, to convey which feom the Cape a transport 
vessel would be useful Besides a strongly-built astro- 
nomical magnetic observatory should be erected here, 
which would serve as a basis of observation for the opera- 
tions of the expedition in the south , for these tslands are 
the outmost fore-posts of the Antarctic regions, 6 The 
ship could carry on its soundings and researches into the 
currents, the ocean-bed, &c, with diligence, and go as far 
south as the season would permit without danger In 
December the attempt should be made to cross the polar 
circle, to force through the girdle of pack-ice, and begin 
research in the polar regions proper 7 An attempt 
should be made, with all energy and circumspection, to 
winter inside the polar circle, when possibly a suitable 
harbour might be found on Kemp or Enderby Land By 
this means the data for the winter climatology of the An- 
tarctic regions would be ascertained, for which Science has 
sighed so long On this position of observation a small 
contingent of eight or ten men and a whaling-boat should 
be left, furnished with every means for the preser- 
vation of their health and the furthering of scientific 
knowledge. After establishing this station, the ship 
itself should return to the Macdonald Islands, and 
pass the winter, as far as the season will per- 
mit, in pursuing scientificlabours 8 By the appioach 
of the favourable season 1n September and October 
the work could be again transferred to the sea, and partı- 
cularly a thorough survey of the Macdonald group should 
be made, In December the ship would again make for 


Islands g At the conclusion of its work the expedition 
could sail fo. Melbourne, where the necessary arrange- 
ment of the observations could be made qo During 
the sojourn of the expedition in and around the Mac- 
donald group, ıt might be arranged that a series of 
Australian-bcund ships of all nations should from time 
to time sail southward and visit the island, which, during 
the Austral summer would be a matter of little difficulty 
In this way a regular connection with Europe would be 
maintained, and intelligence could, now that we have 
telegraphic communication between Melbourne and 
England, reach Europe from the Macdonald Islands in 
from fourteen to eighteen days Should the latter gioup, 
contrary to all expectation, prove unsuitable'to a long 
stay, then must Christmas Haven in Kerguelen (48° 
411" S lat and 69° 3’ 35" E long) be chosen for the 
purpose. Should an expedition be fitted out ın connection 
with that for the observation of the Transit of Venus, the 
above plan would require to be materially modified. 

Dr Neumayer concludes with some sensible remarks on 
the qualifications necessary to form an efficient leader of an 
expedition such as he proposes , the man selected for the 
pu pose must be both a seaman and aman of science, and 
no mere dlettante discoverer Should such an expe- 
dition ever be organised, the importance of these con- 
siderations cannot be overrated. à 





m m ee. 





Anoe mei 





TM Wa e aa 





FAVRER'S THANATOPHIDIA OF INDIA 


The Thanatopiuda of India Benga description of the 
Venomous Snakes of the Indian Peninsula, with an ac- 
count of the Influence of their Poison on Life, and a 
series of experiments, By J Fayrer, M.D, &c. rvol. 
folio, coloured plates. (London Churchill, 1872 ) 


"THIS is a handsome work, got up in good style, printed 
in large clear type, and illustrated with a number 
of highly-coloured plates It 1s intended to supply a want 
which the author has often heard expressed—* that of 
reliable information on the venomous snakes of India” 
Dr Fayre: divides his subject into several sections, the 
first 1elating to the zoological and anatomical character 
of the venomous serpents of Inua, the others treating of 
the statistics of deaths caused by their bites, of the mode 
of treatment of such cases, and of numerous experiments 
undertaken by the autnor with a view of ascertaiming the 
influence of snake-poisons, and the value of certain re- 
puted antidotes. On each of these subjects we will make 
a few remarks 
As regards the more strictly scientific portion of the 
volume, Dr Fayrer informs us candidly that we are not 
to expect anything orginal “The classification and de- 
finitions are chiefly taken from, or based on, Gunther, or 
other authors of repute, the anatomical descriptions from 
Owen and Huxley, and to those authorities I make my 
acknowledgments for much valuable information, remark- 
ing, at the same time, that I have carefully verified their 
descriptions by comparison with, and by dissections of, 
the snakes themselves” In this passage we think that it 
is not made sufficiently clear that the whole of the first 
section of Dr, Fayrer’s work 1s based upon Dr, Gunther's 
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“Reptiles of British India ”—1n fact, the classification and | the Viperidaz, and one species of Tremeresu us, belong- 


descriptions are mostly copied hterally therefrom It 1s 
quite true that Dr Gunther’s name 1s frequently intro- 
duced, and that frequent passages borrowed from his 
work are quoted in inverted commas, but, even under 
these circumstances, we fail to see that Di Fayier 1s quite 
justified in appropriating so largely the results of anothe1 
author’s labours to his own use. It would have been easy 
to state at once that so far as arrangement and classifi- 


f 
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ing to the Crotalide, or Pit vipers Of these Dr Fayrer 
concludes that as regards deadliness the Cobra, Ophzo- 
phagus, and Dabora are very nearly on a par “They 
aie quite capable of destroying a full-grown dog in half 
an hour, sometimes in much less time , and frequently,” 
Dr Fayrer behe-zes, “man has succumbed within an 
equally short period, though generally the time ıs much 
longer” The Lungarlus ceruleus is believed to be just 


cation went, he simply intended to follow those given in ; as deadly as the above-named, but not to kill quite so 


“The Reptiles of Buitish India,” and to refer his readeis 
to that work for info1mation on these subjects 

In the second section of his work, Dr Fayrer gives de- 
tails as tothe actual number of deaths caused bysnake-bites 
in India These statistics were principally obtained from 
replies to letters on the subject addressed by him to the 
secretaries and political agents of the several governments 
The result arrived at ıs that the total number of deaths 
recorded in 1869 in Bengal, the North West Piovinces, 
Oude, and certain other parts of India, embracing alto- 
gether a population of about 120,000,000, was 11,416, 
This total, however, large as it is, Dr Fayrer fears cannot 
be 1egaided as the 1eal mortality in these provinces, the 
information upon which it 1s based having been partial 
and imperfect Were accurate statistics obtainable from 
the whole of Hindostan, Dr Fayre: believes that ıt would 
be found that more than 20,000 people die annually in 
that country from the bites of poisonous snakes Such 
being the case, there can be no question as to the import- 
ance of the subject discussed in the work before us 

In his thud section Dr, Fayier speaks of the treatment 
of snake-bite, concerning which, afte: a certain amount of 
discussion, he does not appear to have arrived at any very 
novel results Ligatuies, scarifications, liquor ammonia, 
and hot spuits and water, are the remedies in vogue on 
such occasions, and to these Di Fay1ei gives in his adhe- 
sion “The antidotesin addition,” he remarks, “ may be 
used by those who have faith in them, but I feai that 
there 1s reason to believe that they are of no usc” These 
antidotes, we should have explained, comprehend snakc- 
stones, aisenic, bromine, ipecacuanha, senega, and, 
“indeed nearly every diag in or out of the pharma- 
copia ” 

Numerous reports of cases of snake-bite by medical 
officers of the Indian‘Service constitute the fourth section 
of Dr Fayrer’s work These have been selected in order 
to give a fair idea of the symptoms and of the duration of 
life after the reception of the bite, and of the pathological 
appearances after the death of the sufferer 

In the concluding portion of the volume, Dr Fayrer 
gives an account of numerous experiments undertaken 
with a viewto ascertain the influence of snake-poison on the 
lower animals, and the value of cei tain modes of treatment 
These experiments were commenced ın October 1867, and 
continued during a period of three years, the object having 
been to determime the effect of the bite of venomous 
serpents by actual observation, and to test the value of 
supposed remedies both internal and external The 
snakes with which the experrments were performed were 
the Cobra, the Ofhzophagus or Hamadiyad, and the two 
Indian species of the genus Buzgarlus, belonging to the 
Elapıdæ, some of the sea-snakes of family Hydrophuda, 
the Dabota russelit, and the Echis carinata, belonging to 





quickiy The Aunegarlus fasciatus 1s less fatal The 
Echis 1s also very deadly, but from its small size less 
likely to be fatal to man Of the sea-snakes much less 
1s known, but it appears that human life would be in 
great danger from then bite The Elapine snakes of the 
genus Callophis and the Pit-vipeis of Hindostan, although 
capable of giving a painful and even a dangerous bite, 
are not nearly so deadly 

The symptoms produced by the bite of these different 
serpents vary slightly, but not so as to present any great 
physiologica. o1 pathological divergences All alike point 
to “exhaustion and paralysis of the nerve-centres,” every 
function falling rapidly, and hfe becoming quickly extinct. 
“The post-mortem appearances frequently reveal nothing 
except the marks of the fangs, o1, 1f the cieature has 
survived some hours, infiltration and perhaps incipient 
decomposition of the intestines” Warm-blooded animals 
are acted upon much more vigorously by snake-poison 
than cold-blooded animals. As regards the latter, poi- 
sonous snakes are not, according to Dr Fayter’s expe- 
rience, affected by their own poisons, o1 by that of one of 
their own species, although the less-poisonous seem to be 
subject to the venom of their more poisonous relatives, 
Lastly, although the blood of an animal killed by snake- 
poisoning destroys life if injected into another animal, 
there can be no doubt that the body of such an animal may 
be eaten witn impunity The fowls and pigeons killed in 
Dr Fayrei’s experiments weie always eaten by the natives 
without any evil consequences following. 

Such are some of the iesults arrived at from Dr. 
Fayrer’s long and laborious series of experiments We 
cannot say taat there 1s any great novelty amongst them 
As regards the treatment of snake-bite, indeed, it seems 
quite conclusively proved that the antidotes, commonly 
so called, are useless, and that it ıs hardly probable that 
any direct specific will ever be discovered Cure failing, 
the large mortality now due to snake-bite can, therefoie, 
only be materially diminished by prevention, and the 
simplest mode of prevention -slow as u may be—1is, we 
think, that recommended by Dr Fayrer ın his circular of 
January 1879*, ze to offer small rewards for the destruc- 
tion of the serpents The sum expended ın this way 
would, as Dr Fayrer observes, no doubt be large, but the 
saving of human hfe thereby effected would be great 
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OUR BOOK SHELF 


Von Dr Bernard Altum 
1872. London 
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(Berlin Spuiinger, 
Norgate ) 
DR BERNARD ALTUM, Professor of Zoology m the Royal 
Academy of Forestry at Neustadt-Eberswald, gives us, in 
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the present volume, the first of a series of essays which he 
proposes to write for the instruction of his pupils and others 
in “ Forest-zoology,” z e ,in Zoology with especial reference 
to the wants of those who are engaged 1n the care and pre- 
servation of forests The present volume ıs devoted to 
the class of Mammals , a second will relate to the Birds , 
and a third to the Insects , these being the three princi- 
pal divisions of the animal kingdom with which “ fores- 
ters” are mostly brought into contact. Zoology in the 
abstract, or ‘ scientific zoology,’ Dr Altum observes ıs 
the foundation upon which all knowledge of the various 
applications of zoology must be based Dr Altum there- 
fore adopts a strictly scientific arrangement for his work, 
commencing with a definition of the class of Mammals, and 
taking the various groups of this class in systematic 
order. The work being intended for those whose labours 
are to be in the forests of Central Europe, only European 
species are included But the Quadrumana, Prosimic, 
and other orders restricted to foreign countries, are mtro- 
duced in then pioper places, and some general informa- 
tion concerning them, together with a snort account of 
their leading divisions, 1s given Special attention is paid 
to those species of Mammals which the forester 1s most 
likely to be brought into contact with, such as the squirrels, 
field-mice, beaver, deer, and others, and full particulars 
are given of the modes ın which forest trees are injured 
oi attacked by them 

Dr Altum’s volume, thus composed, seems to be in 
every way well adapted for the purpose for which it 1s 1m- 
tended. Dr Altum is fortunate m having, ım Blasius 
well-known work on European Mammals, an excellent 
guide to the scientific history of other animals, which he 
wisely follows An English writer on tke same subject 
would not be so well off, for the only modern woik on 
British Mammals ıs now long ago out of print, and there 
seems to be no prospect of a second ed.tion of it being 
published. In this, as ın nearly every other branch of 
science, we have constantly to go to Germany for assist- 
ance, 








LETTERS TO THE EDITOR 


| The Editor does nat hold himself responsible for opinions expressed 
by his correspondents No notice 2s taken of anonymoits 
communications | 


The Meteorology of the Future 


I CANNOT quite agiee with Mr Lockyer that the most important 
question in meteorology is the discovery of a cycle Were it 
even so well proved, ıt would still be but an empunical law In 
my opmion the chief desideratum of the science is a dynamical 
theory of barometric waves, and the data for this aie to be 
found not merely m iecords of barometric fluctuations in one 
place, nor by comparing the records in several places at or near 
the sea level, but by companng the recoids at places separated 
by the greatest possible vertical distance though horizontally 
near each other Such records do not yet exist, and they can be 
had only at specially chosen stations , the summit and the base 
of Teneriffe, for instance, or of Etna The latter would probably 
be the best, as itis1m the variables It 1s not at all certaim that 
the fluctuations of the barometer at the summit and at the base 
of a high mountam would be nearly alike It 1s stated by Kaenitz 
that winle the barometer m the hottest part of the day falls 
at the sea level, ıt rises at a height of a few thousand feet, The 
1eason why ıt rises at the higher station 1s that the entire column 
of air 1s hfted up by the expansion due to heat, and thus a larger 
proportion of the column comes to be above tke station. This 
cause does not act at the sea-level, and the barometer there falls 
in consequence of the outflow of air from the top of the column 
It ıs much to be desired that the attention of sctentific men and 
scientific committees should be directed to this subject, as without 
such sets of comparative observations we shall never have all the 
data for a complete theory of barometric waves 

Old Forge, Dunmurry JOSEPH JOHN MURPHY 


Popular Science in 1872 


SCIENTIFIC information in a popula: form 1s one of the demands 
of the age, and we find 1% supplied even in publications by no 
means exclusively devoted to Science It would be a great loss, 
however, to the professed students of science, 1f they, should 
remam tnacquamted with the following remarkable contribu- 
tions to our knowledge of electricity, merely because they occur 
m the December number of Belgravia, m an article entitled 
“Ts Electricity Life?” d p 

at 

‘The ocean, for instance, 1s compounded of water and salt, 
one is an electric, the other not The friction of these causes 
the phosphorescent appearance so often observed at sea ” 

“That all created living bodies are electric there can be no 
question , and as l.ttle that some persons, animals, and plants, 
are more electric than others Two forms of the latter are 
familiar Few schoolboys are guiltless of experiments on poor 
puss, from whose much-endwing back electric sparks may be 
diawn, especially in dry frosty weather , and most young ladies 
have admired the elegant sensitive plant, whose leaves seem to 
move and feel, 


“and witi quick horior fly the neighbourmg hand,” 


that draws from it the electricity which it contains more than 
other plants , and its leaves at once fall flaceidly, until a new 
supply of electric force renders them once more turgid 

“Bat bodies have not only electricity within them, but an 
electric atmosphere, of the form of the body which ıt surrounds, 
and which 1s attracted by it Without this we could not shake 
hands with a fiend, or kiss a lip, without the danger of the 
eacess of electricity flying off and destroying us, or the he or she 
that we would greet or kiss Perhaps it 1s the commingling of 
these electric atmospheres that makes kissing so nice 

“Two conditions of the human body are also ilustiative of 
its varied electric action A person who has the small-pox 
cannot be electrified while sparks of electricity may be drawn 
fiom the body of a patientdymg of cholera In the first instance 
1t appears that the body 1s fully charged with its own electriclty, 
since it 1s impossible to electrify a body beyond a certain degree , 
in the latter there seems to be a tendency to put with the 
electric force which 1s essential to the support of hfe, and which 
may account for the distressing and rapid weakness of cholera- 
patients,” 


Upon the Direction in which the North Magnetic Pole 
has moved during the last two Centuries 


In an arhicle upon Teriestiial Magnetism m the cunent 
numbei of the Ldinburgh Review, referring to the fact that the 
compass-needle does not now in England pomt due noith and 
south, and that it changes its position slightly fiom year to year, 
but that from our present ignorance of the souice and laws of 
this change we cannot say shatit will hereafter be as muchin one 
direction as it has been in another, the write: remarks (p 424) 
“Sull the strictly progressive character of this change com- 
pels us to regard it as the expression of some determinate 
cause or causes The question: then arises, Where are 
these to be found? Now, from whatever pomt on the 
earth’s surface we contemplate the phenomenon, we find our- 
selves in the presence of two distinct magnetic systems This 
was first clearly recognised by Halley as a necessary conse- 
quence of even the scanty information at his command, and the 
accumulated observations of two hundred. years have corroborated 
in a very remaikable manne: the conclusions at which he arrived 
—that of these two systems ne was Axed and the other zx 
motion” 

Itis a matter of some interest to ascertain in what directions 
the system in motion has gone ın the interval mentioned Sir 
Edwird Sabine gives us some information on this pomt In his 
paper upon Terrestrial Magnetism, in ‘Johnston’s Physical 
Atlas,” p 72, he says “The change of longitude of the stronger 
pole, since Halley placed ıt on or about the middle of Califoinia, 
appeais to have been small, but, on the other hand, the weaker 
pole, which 1s now fourd in Siberia, was placed by Ifalley near 
the median of the British Islands, and, adopting Ilalley’s mode 
of reasoning, the present disposition of the lines of declination 
corresponds to this charge ” - ` 

Of the northern poles of the two magnetic systems in Halley’s 
time, one appears to have been m the longitude of California, the 
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other m that of the British Islands, the former being stationary, 
the latter in motion , and as it 1s said now'to be Sibena, its 
motion must have been from west to east On the other hand, 
we find this motion described as being in the opposite direction, 
viz, from east to west Sir Geoige Awy, m his treatise on 
Magnetism, p 93, remarks “that at Greenwich the dip and 
total force are dimimishing Interpreting these by the remaiks, 
it would seem that the magnetic equator 1s approaching above 
Greenwich, 02 the north magnetic pole 1s receding from Green- 
wich , and remarking also the westerly change in direction of 
north magnetic meridian, from the sixteenth century to the year 
1824, and its subsequent easterly motion, ıt would seem that the 
north magnetic pole has rotated 1ound the terrestrial pole in a 
small circle from east to west, and, havmg passed the pomt whee 
its westerly azimuth, as viewed fiom Greenwich, 1s maximum, 1s 
still contmumg its course in that circle It seems probable that 
in the fifteenth or siateenth century ıt was situated between North 
oa and Spitzbergen It is now north-west of Hudson’s 

ay 

The north magnetic pole, which Sir E Sabine supposes to 
have been in Halley’s time in the mendian of the British Is_ands, 
would appear to be the same which Su G Any says was 
probably in the 13th and 16th century in a mendian between 
North Cape and Spitzbe:ger., yet the pole referred to is in one 
case sald to be now in Siberia, while in the othe: ıt is said to be 
to the north-west of Hudson’s Bay, but ıt cannot at the same 
time have gone to the eastward and also to the westward 

In the two accounts there s a discrepancy, but perhaps this is 
apparent only, and some of yom readers may be able to show 
how the accounts can be reconciled X 


Naeem 


Height of Thunderclouds 


A FEW days ago I had an opportunity of estimating the height 
ofa bank of thunderclouds, an account of which may imteiest 
the readers of NATURE 

I was camped at Gurpur, a place some eight miles from and 
within sight of the sea, with an elevation of about 480 feet The 
evening was fine, and the horizon to westward iemarkably free 
from haze, so much so that when the sun dipped ıt was st Il too 
bright for the naked eye to bear Some fifteen or eighteen 
miles to eastward a heavy thunderstorm was raging, and the 
Westein Ghats were shrouded by immense masses of cumulus, 
which, piled up to an enormous height, and rosy with the beams 
of the setting sun, formed quite a study for an artist 

Having been ın the jungles for thiee or four weeks, I noted, 
in order to get corect time, the moment the sun disappeared 
beneath the hoiizon This was, by my watch, six mmutes past 
six o'clock A few mutes subsequently I noticed the earth- 
shadow creeping up the clouds to eastwards, its edge being singu- 
larly well-defined by the contrast of the cold grey beneath and 
the warm colouring above Stiuck by the slow progress of the 
shadow, I timed it, and found that at seventeen minutes past 
six the last tmge of pink faded from the highest point of the 
cumulus, and at nineteen and a quarter minutes the cirrht float- 
ing above the stoim lost their hue, thus giving eleven minutes for 
the former and thirteen and a quarter fo. the latter These times 
reduced and corrected for latitude (130° N ), give the respective 
approximate heights of the clouds as 14,075 and 25,590 feet, o1, 
adding height of observer, about 2 75 and 4 93 miles 

To be on the safe side, but 10’ of arc have been allowed foi 
the eastwaid position of the clouds The nature of the observa- 
tions of course renders conection for refiaction unnecessary, so 
that the above figures are well within the mark 

I believe that in the tiopics cumuli attam a considerably 
gieater elevation than 1s generally believed In 1864 I was on 
board a vessel in lat 2°53’ N, long 10° 47’ W, when there 
were constant flashes of forkcd lightning visible among detached 
clouds directly overhead, yet not the famtest growl of thunder 
was heard by anyone on board, although a dead calm prevailed 
at the ume ‘This fact I can only attibute to the combined 
effect of the immense altitude of the clouds and the consequent 
rarity of the air E I PRINGLE 

Mangalore, South Canara, Nov 2 
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PERIODICITY OF RAINFALL 


HAVING been working at the above subject for the 
last ten years, 1t occurs to me that a brief record 
of my failures and successes will form an appropriate sup- 


plement to the important article by Mi. Lockyer m 
NATURE fo. Dec 12 

Meteorologists have been hunting for a Saros thiough- 
out the present century Among them, perhaps, the 
most devoted to the subject were Lieut Geoige Mac- 
kenzie, author of “The System of the Weather,” and 
Luke Howard, whose ‘* Cycle of Eighteen Yeais in the 
Seasons of Britain” 1s a well-known woik 

What little I have done in the subject is biefly told 
Almost immediately after commencing the collection of 
Brit.sh rainfall statistics, which has now reached a com- 
pleteness excelling that of any other country, my atten- 
tion was naturally drawn to the question of periodicity, 
Knowing, however, something of the care requisite to 
obtain long series of observations strictly comparable, I 
waited five years before printing anything bearing upon 
it, un 1865, however, I prepared and published * the fol- 
lowing table for fifty years, based upon the mean of 
continuous records in different parts of Great Bntain —~ 


TABLE I[—Mxzan Depry oF Raw at Ten STATIONS, 1815—1864 
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Year | Depth || Year | Depth | Year | Depth | Year | Depth | Year | Depth 
1815 | 27 12 | t825 | 26 57 | 1835 | 2856 || 1845 : 27 87 
1816 | 29 26 |i 1826 | 2376 I| 1836 | 33 49 I| 1846 | 29 97 
1817 | 2973 || 1827 | 2953 , 1837 | 2454 |} 1847 ' 25 80 
18x8 | 3034 || 1828 | 3302 | 1838 | 271r || 1848 3598 
1819 | 3046 |] 1829 | 28 70 jl 1839 | 31 27 fl 1849 | 28 5x 
r8z0 2453 || 1830 | 308 ; | 1840 | 24 67 |] 1850 | 26 35 
182r | 2992 |! 183r | 3228 | r84r | 33 51 1851 | 26 70 
1822 | 26 63 |, 1832 | 26 20 | 1842 | 25 53 || 1852 ' 35 53 
1823 3109 || 1833 | 297r | 1843 | 3040 | 1853 | 27 38 
1824 | 3091 |} 1834 | 24 52 | 1844 | 2372 |, 1854 | 22 38 

Mean 28 g99 "28 512 | 28 280 | 28 607 | 
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I also called attention to two features in this table, 
which strongly tend towards the confirmation of Mı 
Meldrum’s views, viz —/1)that the wettest years are 1836, 
1841, 1848, 1852, and 1860, (2) that of these, all but two 
form a 12-year period, viz , 1836, 1848, 1860, to which we 
may now add 18727, (3) that the dry years were 1826, 
1834, 1844, 1854, 1855, 1858, and 1864, (4) that of these, 
all but three form a 1c-year period, viz., 1834, 1844, 1854, 
and 1864. 

All this looked very satisfactory , but, to make assurance 
doubly sure, I dete:xmined to make up a longer period 
This I accordingly did, and the approximate fluctuation 
of annual iainfall during ome hundred and forty years, 
viz, 1726 to 1865, will be found ın the British Association 
Report fo. 1866, page 286, ef seg These values were 
converted into ratios, and, subsequently, those for the 
years 1866 to 1869 were added, and the table was given 
in the following condensed form ın an article on the 
“Secular Variation of Rainfall m England since 1725,” 
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Taste JI —Ratio OF THF PALL or RAIN IN EACH YEAR SINCF 1728 TO THE 


Meas FALL or Sixty YFARS, ENDING WITH 1869 














Year 1720 17301749 1750 1760 1770 1780 1790 1800 1810 1820 1830 1840 1850 1860 
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m “British Rainfall, 1870” I was so disappomted at 
the total disappearance of both the ten- and twelve-yeai 
periods, that I cannot say that I have closely sciutinised 


* Brt Assoc Report, 1865, p 202 
t See Zrnes, Nov, 12 and Dec 3, 1873 
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he values herein given , and ‘as I doubt if better data! worthy of consideration whethe: the total precipitation 
could be obtamed, I do not think that your space would , over the surface of the globe can be expected to be ın- 


be wasted by reproducing it, and affording your readers creased by increased cyclonic energy 


the opportunity of detecting any periodicity which may 


exist 


I now turn to the verification of Mr Meldrum’s conjec- 
tured connection between sun-spot and rainfall periodicity. 
But before giving the results Į have obtained, | think ıt ıs !a dogmatic or fixed opinion, it certainly seems to me 


Increased rainfall 
surely means increased extraction of moisture from the 
air, and that involves one of two facts—(z) increased eva- 
poration to supply the increased demand, or (2) rapid and 
great dessication of the atmosphere. Without expressing 


TABLE IIT,-~ABS1RACT Or RAINFALL C\ER THE GLOBE, 1832 68, ARRANGED ACCORDING TO SUN SPOT PERIODS.” 
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more likely that the effect of cyclones 1s simply to alter 
the locality of deposition, than its aggregate amount 
Therefore I should by no means hold the connection dis- 
proved by series ın which exactly opposite results obtain, 


and I am not myself sanguine as to drect proof being 


forthcoming 


I do not quite agree with my distinguished friend Mr 
Meldrum as to the “disturbing influence of continents ” 
Their outlines and mountain ranges change not, and I am 


* Want of spice compels us to omit a senilar column referring to the ram- 


fall of Australasia, 
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aware of no evidence to show that the annual fluctuation 
of raifall is disturbed by continents Moreover, in 
the case of some of the smaller islands, we have 
ulustiations in support of the views of Becquerel and the 
Hon G P Marsh which would completely mask any in- 
fluence indicated by Mr Meldrum’s statistics I have no 
doubt that Mr Meldrum knows the facts respecting the 
raipfall in the Isle of Ascension better than I do, and I 
think that perbaps upon reflection he will be inclined to 


slightly lessen his claims for the superiority of msular 
stations, 


wae heavy” ‘nature of ‘hie’ accom- 


Lb ne of muchimportance and 
epedentc on. cts, therefore I think you 
nsider it worth pace. itwill occupy. I have 
ndensed it as much le, and have, to the best 
my knowledge, selected the most trustworthy and 
ongest continued records at present in my hands, 
Having thus placed the data before your readers, it 
seems undesirable to occupy space with remarks as to 
iy own opinion on the evidence; but I cannot help 
nking that it is quite clear that the question must not 
t where it is. The evidence is no doubt conflicting ; 
; T cannot think that it is chance alone that has given 
from Table Tie 


sunspot years 1848 
-i 1836 1848 
33°49 35°98 
19 28 
1833 1844 
1834 1844 1858 1868 
24°52 23°72 22°79 ?28'8 
“13 16 19 +2 


1837 1860 «1871? 
1860 1872 

33°34 ?34 
18 ? 20 


1856 1867 


ni below average 


Almost identical results are given by Table II. 
G, J. SYMONS - 


N DARWIN'S PHILOSOPHY 
"LANGUAGE * 


à tly delivered in connection with the 

: keta Literary and Philosophical Society, Prof. 
fax Müller addressed himself to the phase of Mr. 
Darwin’s theory, which deals with the possibility 
the higher animals acquiring the faculty of ar- 
ate speech. He first cleared the ground by some 
ral remarks on the previous phases of this old, old 
wersy touching the origin and destiny of man, 

‘to the contention between the Materialists and 

lists, and to the durable impression left upon 

versy by Kant’s wonderful “ Criticism on Pure 
”Jamenting that Mr. Darwin and his followers 

| disregard the important conclusions resulting from 
ous controversies on this subject, and roceed as if 

ir theory of evolution were new. Materialism, he said, 
everywhere in the ascendant, while Idealism is almost 
ome a term of reproach. In this riddle of mind and 

er, the world is the theatre of a struggle for the 
‘of mind over matter. But when the evolutionists 
nd that the development of the mind of man out of 
mind of an animal is a mere question of time, the 
fessor felt inclined to treat the idea with impatience. 
must be animals so long as they lack the faculty 

ing general ideas. Darwin says: “I believe 

mals have descended from at most four or five 

rs, and plants from an equal or lesser number. 
nalogy would lead us one step further, namely, to the 
lief that all animals and plants have descended from 
me one prototype. All organic beings have descended 
i some primordial form into which life was breathed by 
Creator.” Prof. Max Müller inferred that these four 
wenitors may be intended for the Radiata, Mollusca, 
iculata, and Vertebrata; and said that Mr. Darwin 
holds firmly that man has been developed from some 
animal, that all animals have been so developed 
west to the highest order of organism, and 
ing peculiar in man which cannot be 
germinal seeds or potential faculties 
ranimals, This question of the descent 
called the controversy of the nineteenth 


tracts. have been forwarded 


OLOWID to us by the lecturer, and 
ken front the Liverpool Gazette. 


ee 


century, and requires the whole 


NO’ ge 
The lecturer, con 


to answer it adequately. 
yas it affects langu 


self to the evolution théory 
to show that between the’ | 
language of man there is-#o-natural bridge, and th 
account for human language such as we possess. \ 
require a faculty of which no trace has ever be 
covered in lower animals. If, as Mr. Darwin begs y 


assume, there were a series of developments gr 

insensibly from ape to man, it would of course be it 
possible to fix a definite point where the ape ended anc 
sat which 


the man began; buthe asks us te assume th 
does not exist, and without evidence to support 
which there is none, the theory remains only a 
Indeed, said the Professor, whenever the 
two points in the chain of development 
we are told again and again that we must on 

large number of intermitted beings rep ating | 
tions insensibly sloping up or sloping down, in o: 
remove all difficulty. So it is in the case “between ts 
monkey. and the man. 


m the spirit of the tees ines 
mow extinct, the first descendant be 
g-zoths od arid f-10th man, the second being 8-1oths God 
at 2-toths man, and so on till man became rorot 
man and ceased to be of the essence of the Great Spiri 
Mr. Darwin's fallacy, he said, lurks in the 
“development,” for the admission of th 
dation through a series of orga 
nate not only the difference betwee: 
likewise the difference between peat an y be 
black and white, between high and low-—in ct it wo 
do away with the possibility of all definite knowledg 
Mr. Darwin admits that articulate language is pec 
to man, but contends that animals have, in a lo 
stage of development, the identical faculties necessa 
to the invention of articulate expressions. To this ] 
replied that no development of mental faculties has ev 
enabled any animal to connect one single definite ide 
with one single definite word. He gave various illu 
tions of the essential difference between the expres 
of emotions and the expression of ideas or abstrac 
ceptions, and argued at length as to the imposs 
of mere emotional signs and sounds develop 
articulate speech ; and he ridiculed the notior 
materials of language being given, all the rest was an 
question of time, a “natural gradation from the neigh 
the horse to the poetry of Goethe. Man and aninia 
possess emotional language in common, because ma 
an animal; but animals do not possess rational languag 
because they are not man, This distinction betwee 
emotional and rational language, so far from ił 
fanciful and artificial, is radical, as proved by vat 
evidence, especially by the testimony of patho 
reference to certain brain diseases, Rational k 
is to be traced back to roots, and every root is thes ign 
a general conception or abstract idea of which the an 
mind is incapable. Mr. Darwin has said there are savage 
languages which contain no abstract terms; but the 
names for common objects, such as father, mother. 
brother, &c., are abstract terms, and unless Mr, Da 
is prepared to produce a language containing n 
names, his statement, said the lecturer, fal 
ground as the result of a misconception of the real n; 
of a general idea as distinguished from an emot 
This phase of the controversy lies within the Profess 
peculiar domain, and he was able to entertain his audi 


` with technical illustrations that in ordinary hands 


have proved tedious, but in the hands of the most a 
plished linguist of the day proved a source of won 
ymusement to his hearers. He cün tudid as: 
begun, by maintaining that language is the tr 
between man and beast, oe 
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CURIOUS FIREBALL 


S! 


R J. C. COWELL has kindly sent the accompanying | s 

sketch of a firewall which he saw fall “ one mile east | plosion of 

of Slough at 2.8 P.M. on November 30 last,” during the | 12 ft. in diameter. 
| 


short and sharp thunderstorm which passed over North 


Hants and East Berks. 
outh of the G. W. Railway, and terminated with the ex- 


“ The flash fell about 150 yards 


losion of a fireball, which seemed (it was daylight) about 
The explosion was similar to that of a 





Fire-ball seen near Slough, Nov. 30. 


heavy gu 


n when fired, and the ball appeared to burst on | of the masorry of the south wall, that there was a°hollow 


the flash reaching the ground, exactly like a well-timed | space behind this part of the south wall. 


shell,” 


On drilling a hole through the upper part'of the second 


| stone from the floor, about midway between the east and 


west walls, at five inches depth a cavity was found, and 
the hole was then enlarged sufficiently to admit a man’s 


RECENT DISCOVERIES IN THE GREAT PYRA- | head and arm with a lighted candle. A passage or 
MID OF EGYPT—ANCIENT EGYPTIAN \ channel was thus disclosed, nearly nine inches by eight 


WEIGHT 


I mentioned in NATURE of Nov. 28 as having recently 
arrived in England, Mr. Dixon has also sent the following 
articles found by him in newly-opened passages of the 
Great Pyramid :— 

1, A small double hook of bronze, with rivetted pins 
for attaching it to a handle. 

2. A small rectangular rod of cedar, broken at one end, 
and some fragments. 

3. A granite ball, supposed to be an ancient weight. 

Not the least curious and interesting part of Mr. Dixon’s 
discovery is that of the passages or channels in which these 
articles were found. The publications of Prof. Piazzi Smyth 
and others have made usacquainted with the position of the 
King’s Chamber in the central part of the Great Pyramid, 
with its coffer, and ascending passages leading from it ; as 
well as with that of the Queen’s Chamber, with its walls 
formed of the finest and whitest limestones, highly worked, 
this chamber having but one entrance by the horizontal 
passage leading to it, and its purpose proving such an 
enigma to our Astronomer Royal for Scotland. In ex- 


| 





i 


| 


in rectangular section, which had been carefully cut 
through the stone to within five inches of the face of the 


N addition to the casing-stone of the Great Pyramid, | wall in the (ueen’s Chamber, the end surface being accu- 


rately squared and finished off. This channel extended 
in a horizontal direction for the length of seven feet, and 
then ascended at an angle of about 32°. The sides of 
the channel were found to be blackened with smoke, like 
the walls of the Queen’s Chamber, and it was thought 
that a slight draught was perceptible. The bronze hook 
was ciscovered lying amongst a small heap of débris at 
the bottom of the ascending channel. 

Th's channel on the south side of the Queen’s Chamber 
having been discovered, which appeared to be precisely 
similar to the air channel of the King's Chamber, and to 
ascend at the same angle, an attempt was naturally made 
to find a corresponding channel behind the wall on the 
north side of the Queen’s Chamber, though no indication 
of any such channel presented itself on the surface of the 
wall, After using measuring rods to mark a spot exactly 
opposite to the drilled hole on the south wall, a hole was 
bored in the north wall, and a similar cavity was at once 
found. By enlarging the opening as before, a second 


channel was discovered of the same dimensions, and 


amining the walls of the Queen’s Chamber, with the view | which, after proceeding horizontally for seven feet, also 


of ascertaining whether there existed any air channels | ascended at an angle of about 32”. 


communicating with it, similar to those of the King’s 


Chamber, discovered by Colonel Howard Vyse in 1837, | side appeared to be as clean as when 
Mr. Dixon found, by inserting a wire between the joints | the cement of the joints was perfectly 


ice, =) 
The surface of the stone in the channel on the north 
originally cut, and 
white. There was 


rw." 
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a handful or two of déiris of lime at the bottom of the 
ascending portion of the channel, which had apparently 
_ fallen during the construction, and amongst this érés 

were found the granite ball and the piece of wooden rod 
and fragments. There was no indication of any draught 
in this north channel, and indeed the untarnished 





Fic. 1.— Bronze hook. 


State of its walls, when opened, afforded the strongest | in length, with a rectangular section of o'g inch by o4 ~ 


proof that it was securely closed up. Hence the certain 
antiquity of the granite ball and wooden rod. 


NATURE. Oe ome 
a A 


No trace of any outlet òr opening to either channel 


Experiments were made by, firing a pistol in the venti- 
lating channel of the King’s Chamber, at the same time 
holding a lighted candle at the opening of the channel in 
the Queen’s Chamber, and vice vérsd, with the view of 
ascertaining if there was any communication between 
them ; but no such connection could be perceived. 

Some borings were also made in the stones of the east 
and west walls of the Queen’s Chamber, but without 
finding any cavity behind them. The discovery of these 
channels, which may be called “ Dixon’s Channels,” in 
no way tends as yet to solve the enigma of the Queen’s 
Chamber, but rather to increase the difficulties of the 
solution. 
Pyramid remains still to be fathomed. 

1. The bronze hook (Fig. 1) is covered with green 
oxide of copper, but a small notch recently made in it 
with a file shows it to be of bronze or gun metal. The 
two pins have a large rivetted head on both sides. Its 
length is 1°8 inch, and the distance from the two ex- 
tremities of the hooks is two inches. With a wooden 
handle attached by the two pins, it may have been used 
as a tool of some kind. It is probably the most ancient 
specimen of bronze now existing. 

2. The fragment of the cedar rod (Fig. 2) is § inches 





i 


inch. Its sides are not accurately planed, and they bear 


parallel lines like file marks. It may possibly have formed» 
> 





Fic. 2.— Fragment of cedar rode 


of a measure of length ; or it may have been part of 
the handle of the bronze hook, the remaining fragments 
showing that it must have been at least 3 inches longer. 
Tkere are no lines or marks upon it indicating a measure 
of length. 

3. The gray granite ball (Fig. 3) has a mean diameter of 
2% inches. Its form is that of an orange squeezed somewhat 
out of its natural shape. Its greatest diameter is 2°88 
inches, and its least 2°65 inches. Its surface is uneven, 
and shows no mark of any tool, and it presents the ap- 

arance of having been roughly rounded by being shaken 
in a vessel with other stones. 
were several white spots of lime or plaster, In this con- 
dition it has been accurately weighed in the Standards 
Department, and its weight was found to be 8,324°97 


ains. After this weighing, the lime or plaster was care- | 
y removed and preserved, when the weight of the | 


granite ball was found to be 8,322°4 grains, equivalent to 
539°282 metric grammes. i 

Ít next remained for consideration how far the weight 
of this granite ball, which must have remained undis- 
turbed in the Great Pryamid for not much less than 
4000 years (the date more generally ascribed to the 
construction of the Great Pyramid, being 2200 B.C.) agrees 
with any of the ancient Egyptian weights. 

According to Dr. Arbuthnot, as quoted by Dr. Young 
in his article “ Weights” in the Enclycopædia Britannica, 
the ancient Egyptian Mina weighed 8,236 English grains, 
or 532683 grammes, thus differing not very much from 
that of the granite ball. But later authorities do not 
agree with this weight of the Egyptian Mina. According 
to them the ancient weight nearest to that of the ball is 
the Babylonian Mina=544°5 grammes. 

Prof. Miller, in his account of the New Standard Pound, 


FF. 
> 
° 


On the surface when found | 


| 
| erhaps the fullest account of ancient ‘weights and 


| (p.755) has shown that in frequent instances, the Imperial 
| modern pound, or unit of weight, differs very little from, 
and is therefore derived from, the ancient Egyptian 


| 





Fic, 3—Gray granite ball. 


Mina. It may therefore be interesting to pursue the 


inquiry more closely. 


The mystery of the interior of the Great 








could be discovered on the exterior of the Pyramid, © 
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pies (Paris, 1849) 
ctive information 







on the subject, as 
authorities, — g k 
_ It would appear that very little is known of the system 
of Egyptian weights previous to the time of the Ptolemies, 
the first of whom, Ptolemy Lagus, one of the Generals of 
_ Alexander the Great, became King of Egypt, 323 B.C. 
- Teis also stated that there is no certainty of the existence 
of any Egyptian weights which were constructed much 
before that period. But there is evidence that the 
ancient. system was continued by Ptolemy Lagus, when 
he reformedthe Egyptian weights and measures, although 
can hardly be imagined that the Egyptian unit of 
weight remained unaltered for nearly twenty centuries. 
The earliest systems of weights and measures not only in 
Egypt, but in Assyria and Phcenicia, were based on the 
same principle, that of the length of the cubit and of the 
foot, which were to each other in the proportion of 3 to 2, 
e Cubit was the unit of length measure; the measure 
ofa cubic foot of water (Afefretes) was the unit of capacity 
| for liquids and dry goods ; the Talent or the weight 
f a cubic foot of water, was the larger unit of weight, 







irian Talent of Ptolemy Lagus has 
¿to have weighed 42'480 kilogrammes., The 
s the Mina = 708 grammes, the soth part of 
the Didrachma or Shekel = 14 grammes. 


tu ten mentioned in the Old Testament. 
` Another Talent wi in use which was half the weight 
ofthe Great Talent, ina weighed 354 grammes, and 
the Drachma 354 grammes. Don. V. Quiepo mentions 
the fact of there being now in the Louvre two ancient 
Egyptian standard weights of roughly -rounded stone, 
weighing 352°16, and 17675 grammes respectively, evi- 
dently Mina and half-mina weights, as well as a simi- 
Jarly rounded stone weight, marked with six lines of 
- hieroglyphics, found to weigh 414 grammes’; this is 
thought to be an Attic Mina, known to be used in Egypt 
in the time of the Ptolemies, the weight of which was 425 
grammes. There are also in the Louvre three ancient 
Egyptian bronze weights, weighing respectively 3°57, 
3°56, and 3'62 grammes, evidently drachma weights. 
_..__ Let us now endeavour to ascertain the length of the 
- Cubit at the period of the construction of the great 
Pyramid, and thence deduce the weight of the ancient 
Egyptian Mina, In this computation it will be desirable 
“to make use of metric weight and measure, from their 
< great convenience in expressing the measure of length, 
Capacity, and weight, by the same significant figures. 
` The weight of water in relation to its bulk will thus be 
_ taken as determined for the metric system, that is to say, 
of pure water at its maximum density, 
<o> The latest and most satisfactory information on the 
- length of the Cubit during the construction of the Great 
<- Pyramid, is to be met with in the Notes of Sir Henry 
James, published in 1866, with reference to the measure- 
© ments made in the previous year by Ordnance Surveyors. 
Herodotus, writing 450 B.C., says that “the Egyptian 
“Cubit is equal to that of Samos” that is to say, to the 
ek Cubit. 
yw the length of the Greek Cubit has been satisfac- 
ertained from a recent measurement of the 
oH pedon of the Parthenon of Athens, being the 
platform on which the columns stand,and the exact len gth 
„Of 100 feet, The Greek foot has thus been found to be 
equal to 1216032 English inches, and, adding half its 
length (6°08016 inches), shows the length of the Greek 
cubit to be 18:2405 inches, This, therefore, was the length 

















































the weight of the Jewish Shekel of the 
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side, as measured by Mr, Inglis in 1865 (Prof. Piazzi _ 
/ vol. iL p. 134), and by. 

Surveyors in 1868, was 9,120 English inches, 
or 760 feet, 

But 9,120 inches are precisely equivalent to 500 
Egyptian or Greek cubits of 18'2415 inches, 
From the measurements by Col. Vyse and Mr, Perring 
of the second and third Pyramids it would peta sane that . 
the same unit of length was used, the base ef the second - 
pyramid being a square of 700 Egyptian feet, and that of- 
the third 350 Egyptian feet, Assuming, therefore, 500 _ 
ancient Egyptian cubits, or 750 Egyptian feet, to have. 
been equal to 760 English feet, the Egyptian foot equa 
1013 English foot, or 30°86 centimetres, 0 o 
The Talent derived from the weight of water contained 
in this Egyptian foot would be equal to 29°3892 kilo- — 
grammes, and the Mina, its fiftieth part, would equal i 

58776 grammes, These weights agree very nearly with 
those of the ancient Phoenician weights, used as com- - 
mercial weights in Egypt in the time of the Pharaohs— | 

umes) and th 









viz, the Kikkar (equal to 29°360 kilogre 

Mina of the market (equal to 587'213 grar 

by Don V, Quiepo. — a: ee, 
This common or profane cubit (equal to 18241 SE 
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inches, or 46'319 centimetres) is to be distinguished from ` 
the sacred cubit or cubit of Memphis, as it has been — 
termed by Sir Isaac Newton, equal to 20'628 inches, or . 
52°379 centimetres, which was derived by him from the“ 
intertor dimensions of the Pyramid, and more particularly — 
from the length and breadth of the King’s Chamber, taken 
to be twenty and ten cubits respectively, The cubits cut. 
on the Nilometer at Cairo now measure 20°699 English 
inches, or 52'559 centimetres, leaving no doubt of the 
being intended to be cubits of Memphis. nase 

The double or Roya! cubit of Memphis would thus 
according to Isaac Newton, be 41°256 English inct ese" 
An ancient Royal cubit found at Cairath, is now in the — 
British Museum, the length of which has been found to- 
be 41'398 inches, or 105°118 centimetres, being exactly 
double the Nilometer cubit. It is divided into fourteen - 
palms (of 2'956 inches, or 75 millimetres), and the palm... 
into four digits (ef 0°739 inches, or 18% millimetres), 
The length of its cubit differs only o'o71 inches from the © 
length as deduced by Sir Isaac Newton. 

The Chaldzo-Hebraic, or sacred Jewish Cubit was 
taken by Sir Isaac Newton to be } lenger than the cubit 
of Memphis, and thus to be equal to 24°84 English inches, 
This was the first result of his investigations, and it 
agrees with an actual measurement by Mersennus of 
24°83 inches. This cubit was probably divided into six _ 
palms of 4'14 inches, ten of which would be very nearly 
equal to a Royal Cubit of Memphis, in terms of which th 
interior dimensions of the Great Pyramid apt 
been set out, as well as those of the secon 
Pyramids, ee 

It is very probable that the ancient cubit of ‘Memphis, 
several of which have been found in buildings, was used 
in the measurement of buildings, whilst the cubit of 
18°24 inches was employed for measuring land only. 

The Egyptian cu 


Memphis, of 29'628 inches, derived from the G 
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mid, would be equal to 13'752 English inches, or 1'146 
feet, and to 34919 centimetres The weight of water 
contained in such a culit foot would be 42578 kılo- 
grammes, thus closely approximating to the weight of the 
great Alexandiian Talent in the time of the Ptolemies 

These investigations show that it 1s quite possible that 
the granite ball now found may have been an ancient 
Egyptian Minaweight It has been suggested that 1t may 
have been used as a hammer, as 1t 1s known that at eany 
periods stone balls were so used , and indeed, a part of the 
surface of the ball looks as if some of the granite had been 
knocked away But even if so used, it by no means fol- 
lows that it was not orginally intended as a weight, for 
evidence was given before the Standard Commission by 
our Local Inspectors of Weights and Measures that brass 
standard weights not unfrequently show evident marks 
of having been used as hammers If a portion of the 
weight had thus been knocked off, the difference between 
its present weight of 539 282 grammes, and the weight of 
the ancient Egyptian commercial Mina of 587 giammes, 
might be readily accounted for Assuming the granite 
to have been really an Egyptian weight, ıt must be the 
most ancient weight now existing 

Some words may be added, 1in conclusion, upon the 
possibility of ascertainmng the unit of ancient Egyptian 
weight from the internal dimensions of the coffer in the 
King’s Chamber of the Great Pyramid, this coffer of red 
granite having been often considered to be a standard 
measure of capacity Its mternal dimensions were accu- 
1ately measured by Prof, Piazz1 Smyth, and were deter- 
mined as follows — 


Mean length = 77 93 inches 
» breadth = 2673 , 
» depth = 3434 » 


The capacity of the coffer 1s thus equal to 71 532 cubic 
imches, or 41 396 cubit feet, equivalent to 1171 129 cubic 
decimetres, showing its contents of water to wegh 
1171 129 kilogrammes, equivalent to 2581 89 avoirdupois 
pounds, or,if the English weight of the cubic foot of 
water at its ordinary temperature, viz 62 321]bs, be 
taken, the contents of the wate: would weigh 2579 840 lbs 
This result ıs ın no way commensuiable with the unit of 
weight derived from either of the before-mentioned ancient 
units of linea: length, nor do the measurements of the 
coffer agree with any round number of such units of 
length The coffer thus fails to afford an indication to 
the unit of ancient Egyptian weight, according to this 
mode of computation H. W. C, 


THE DIATRERMANCY OF FLAME 


T will be seen by the following exposition that the criti- 
asm contained in the article written by W Mattieu 
Williams, published in NATURE, vol. vi. pp. 506, 507, 1s 
based on wrong assumptions 
The apparatus illustrated in NATUR, vol vi. p 458, 
was constructed for the purpose of determiming certain 
questions connected with the passage of solar rays through 
flame Incidentally ıt admits of being employed for 
ascertaming the retardation suffered by artificial radiant 
heat ın passing through a series of flames The table be- 
fore published contains the result of a recent preliminary 
experiment instituted to show that the transparency of 
flame 1s too imperfect to warrant the important inference 
which Père Secchi has drawn from Père Provenzalrs ex- 
periment with a series of small flames 
The assumption that the experment publhshed in 
NATURE was intended to settle the abstract question of 
diathermancy 1s wholly giatuitous Probably there 1s no 
problem within the range of expe1imental philosophy more 


annen 


Regarding the supposed imperfections of the apparatus 
under consideration, the following statement will suffice 
—1 Mr Williams asserts that the mam pipe to which the 
burners are applied 1s too small to afford a full supply of 
gas The internal diameter of this pipe ıs 075 ins = 
O4417 square ins Now, it has been long established 
in practice that an opening of oco37 sq ms 1S 
capable of discnarging six cubic feet of gas per how, 
under ordinary pressure Mı Williams’s seventeen 
burners consumed, agreeably to his statement, five cubic 
feet of gas per hour The sectional area of the 


supply pipe, rmagined to be too small, is therefore eae: 
= I19 times greater than the area of an opening eanable 
of discharging more gas in a given time than the quantity 
consumed by the seventeen burneis employed by the 
author of “Ihe Fuel ofthe Sun” 2 The assumption 
that the prolongation of the axis of the conical chamber 
passes through ‘ much of the blue portion of the flame ” 
is gioundless The distance of the gas-pipe from the 
conical vessel, curing the experiment, was so adjusted 
that the prolongation of the axis of the latter passed 
through the flames at the point of greatest intensity But, 
had this adjustment been neglected, the radiant heat, 
acting on the thermometer, would not have suffered any 
diminution, since the intensity transmitted depends solely 
on the extent of the ignited portion of the fame The 
criticism regarding the position of the axis of the mstru- 
ment has therefore no bearing on the question at issue 
3 Mr Wulhams’s disquisition relating to the retarding 
influence of the vapour contained ın flames, so far from 
establishing the perfect diathermancy assumed by Pére 
Secchi, proves, 1f we admit the soundness of the reason- 
ing, that radiant neat does not pass freely thiough flames 
when arranged in the manner adopted by Péie Proven- 
zalı It will be well to observe that the plan of igniting 
one flame at a time in order to ascertain the radiant power 
tiansmitted by cach was resorted to with a view of decid- 
ing the question by a similar method to that adopted by 
the Itahan physicists 

The apparatus contrived by Mr Wilhams for deter- 
mining the diathermancy of flame, as described by hım- 
self, is exceedingly faulty, the temperature ıt records being 
that produced by heat received from several sources The 
radiant heat transmitted to the bulb of the thermometer 
by the flames, acting conjointly with the unknown degree 
of heat impaited by the surrounding medium, 1t will be 
evident that Mr ‘Villiams’s device 1s worthless as an ın- 
dicator of radiant intensity Hus thermometer, agreeably 
to the published table, indicated 19° C when exposed to a 
single flame, and 53° C when all the flames were ignited , 
but no information is afforded regarding the temperature 
of the enclosure (an imperfectly polished vessel) nor was 
the temperature cf the air surrounding the bulb of the 
thermometer ascertained during the experiment, It 1s 
scarcely necessary to explain that in the absence of any 
indication of the temperature of the air surrounding the 
bulb of the thermcmeter, and the temperature of the vessel 
which radiates towards the bulb, the radiant intensity 
transmitted by the several flames cannot be determined 
Again, Mr, Williams’s table, as before stated, shows that 
the thermometer dicated 19° C under the effect of the 
radiation of oe flame, but this temperature being the joint 
result of heat radiated towards the bulb by the enclosure, 
and heat commun.cated by convection of the air surround- 
ing it, together with the radiant heat transmitted by the 
flame, the temperature due to the radiation of the latter, 
viz, the true radiant intensity, cannot be estabhshed 
Experimenters possessing necessary experience are aware 
that a thermometer of proper form exposed to radiant 
heat of moderate 1atensity requires from twenty to twenty- 


difficult, or requiring more time, patience, and delicate ; five minutes before the mercurial column becomes so 


instruments for its solution, than the diathermancy of 
flame. 


nearly stationary that the indication may be safely re- 
corded , hence, owing tathe close proximity o the flames, 


~ 
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a considerable augmentation of the temperature of the air 
surrounding the bulb of the thermometer takes place 
unless the enclosure, by means of a circulating external 
cold medium, 1s maintained at a constant temperature 

Mr, Williams’ assumption that the intensity of a gas 
flame is proportional to the quantity of gas consumed, 
requires some consideration Persons practically acquam- 
ted with the subject of combustion are well aware of 
the fact that the intensity of a flame depends on its 
foim and the manne: of applying the oxygen, the quantity 
of combustibles consumed bemg a subordinate element 
m the determination of intensity. The annexed table ex- 
hibits the result of an experiment just concluded, insti- 
tuted to determine accurately how far the radiant 
intensity transmitted by a single gas flame depends on 
the quantity of gas consumed — 
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10 60 0 60°63 0 63 
I5 60 0 60 90 ogo 
20 60 0 6I I2 I 12 
2'5 600 61 30 I 30 
3°0 60 0 6I 47 I'47 
45 600 61 61 I 61 
40 600 61 74 I 74 
45 600 | 61 84 1 34 
50 60 0 6I 93 I 93 
5'5 60 0 62°01 2 or 
60 600 62 98 2 08 
6'5 60'o 62 14, 214 
70 60 0 62 19 219 





It will be seen at a glance, on examining our table, 
that the radiant intensity transmitted to the thermometer 
(placed at a considerable distance from the flame, in order 
to reduce the subtended angle) 1s not proportional to the 
quantity of gas consumed For instance, the differential 
temperature called forth by the consumption of 70 cubic 
feet of gas per hour 1s 2°19, while a consumption of 35 
cubic feet produces 1°61, in place of the theoretical tem- 
35 X 419 _ 

79 ~ 
pancy of 161 ~1'09 = 0°52, Again, the consumption 
of 1 o cubic feet per hour, instead of developing a tempe- 
I X 2°19 


perature iog, thus showing a discre- 


rature of = O° 31, we find that fully twice that 


degiee of heat 1s imparted to the thermometer. The 
reason 1s obvious , but ıt ıs not intended on this occasion 
to enter into a discussion of the cause of the stated dis- 
crepancy, the object being simply to show the nielevancy 
of Mr Williams’ criticism conceining the absence of a 
record of the quantity of gas consumed, 

J. ERICSSON 





NOTES 


WE are very glad to read the strong and earnest terms 12 
which Mr. Gladstone on Saturday, at the distirbution of prizes 
at the Liverpool College, spoke of the enormous waste of power 
shown 1m the administration of our English University endowments, 
the amount of which 1s probably equal to that of the whole of the 
endowments of continental un:versities taken together, whereas, 
perhaps, ın no other country is there less absolute work to show 


England contrasts most unfavourably in this matter with almost 
every othe: country in Europe, cludmg her northern and cer- 
tainly much poorer sister, Scotland We hope the words of the 
Prime Mimister are an earnest that he will do his best to put an 
end to this humiliating state of things. 


In the Washington daily Natonal Republican newspaper of 
Dec 4, a report of Prof Tyndall’s first lecture there is 
given, The contrast between the first and last paragraphs 1s 
very transatlantic —‘‘ Every available inch of room in Lincoln 
Hall was occupied last evening by an audience distinguished for 
its appreciation of learning andits enthusiasm mm the presence of 
a great teache: Conspicuous in the vast assemblage weie the 
faces of citizens eminent for therr own advancement m science— 
citizens who have won imperishable laurels in scaling that 
mountain on whose jeweled and glittering apex the feet of Piof. 
Tyndall rest They were there, the guests of a biother, at an 
intellectual feast so rich and rarethat the piofoundest learmng, 
combined with the highest form of genus, was required to 
prepare and serve if Prof Henry, m a short introductory 
speech, presented Prof Tyndall to the audience. The lectme 
throughout was of absorbing interest, and all the experiments 
and teachings were made so clear and simple that a child could 
understand them However, if the old gentleman who was 
huggng ana talking with a young girl all the time, will keep 
away from the next lecture, those who were annoyed by him will 
feel thankful.” The Washington Morning Chronicle of Dec 6 thus 
refers to the second tecture-—‘* Another brilliant audience crowded 
Lincoln Hall to repletion last evenmg to listen to the distmgmshed 
English scientist. Conspicuous m 1t were President Grant and 
Miss Nellie, who evinced their mterest by undivided attention to 
the Jecturer and his brilliant experiments, Secretary Robeson, 
Post.naster-General Cuieswell, and many other of our chief 
digmtaries Of course it 1s useless to protest against the dictates 
of fashion, but we would like to suggest to the ladies that 1f they 
must wear the two-story hats now in vogue, they leave out the 
tall feathe: for the benefit of those who have to sit behind 
them ” 


THe Council of the Zoological Society have conferred the 
silver medal of the Society on Mi A D Bartlett, superintendent 
of the Society’s gardens, “in 1ecognition of his valuable services 
to the Society, and in commemoration of the birth and successful 
1earing of the young hippopotamus, born on Nov 5,” and the 
bronze medal on Michael Prescot and Arthur Thompson, the 
two keepers who had had charge of the hippopotamus during the 
late eventful period 


THE Chancellor of the Exchequer has declined to accede to a 
representation from British horticultuusts to inciease the grant 
of 6,0007 m aid of the British contribution to the Vienna Exhi- 
bition of next year 


A SUM of 5007 having |been placed at the disposal of the 
Council of the Society of Arts, for promoting, by means of 
prizes or otherwise, economy 1n the use of coal for domestic pur- 
poses, the Council have decided to offer prizes, including the 
Society's gold medal and 507 , for each of the following objects 
-~1, Fo a new and improved system of grate, suitable to exist- 
ing chimneys as generally constructed, which shall with the least 
amount of coal answei best fo. warming and ventilating a room 
2 For anew and improved system of giate suitable to existing 
chimneys as generally constructed, which shall with the least 
amount of coal best answer for cooking food, combined with 
warming and ventilating the room 3 For the best new and 
improved system of apparatus which shall, by means of gas, most 
efficiently and economically warm and ventilate a room 4 
For the best new and rmproved system of apparatus which shall 
by means of gas, be best adapted for cookmg, combined with 
warming and ventilating the room. 5 For any new and im» 
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proved system or arrangements, not included im the forego.ng, 
which shall efficiently and economically meet domestic require- 
ments 


THE Council of the Society of Arts have resolved to offer the 
Society’s gold medal to that manufacturer who shall proauce and 
send to the London International Exhibition of 1873 the best 
specimens of steel, switable for affording increased security in 
the construction of locomotive and marine engines and bouweis, 
and for other engineering purposes 


Mr. JAMES McNas, Curator of the Royal Botanic Garden, 
Edmburgh, was unanimously elected Piesident of the Botanical 
Society at their last meeting, in room of Piof Wyville Thomson 
The Society was founded in 1636, and Mı McNab 1s one of the 
ougmal twenty-one members, only eight of whom are now auve 


AT the suggestion of Mr Carruthers, the time ot competition 
fo. Lord Cathcart’s prize foi the best essay on the cause of and 
mode of preventing the potato disease, has been extended to 
November I, to give candilates an opportunity for piact 1cal 1e- 
search on the subject 


Mr. EMMANUEL Dev fscir has obtained six months’ leave of 
absence on account of lis health He mtends to spend the 
time in Egypt 


WE hear that the proprietors of the Dariy Telegraph have 
placed an unlimited sum at the disposal of the Society of Biblical 
Archeology, to enable Mr Smuth, the autho: of the paper on 
the Chaldee account’of the Deluge, to proceed to the East for the 
purpose of further investigation among the Assyrian runs 


WE understand that Mr Clemmchaw and Mr Jongstaff, who 
were placed in the first class in Natural Science at Oxford, and 
who are mentioned as having been educated at Rugby Sckool, 
were students ın Natural Science at King’s College, London 


THE Beilin Geogiaphical Soctety has opened subscriptions fo. 
the contemplated Congo Ixpedition Dr Gussfield, the glacier 
explore, who 1s to be the leace: of the enterpiise, has himself 
contiibuted nearly 1,0007 , and there ıs every prospect that the 
full amount necessary will be forthcoming 


Mr Epwarp D Copt, of the Academy of fSciences, Phila 
delphia, has just ietuned to that city fiom a geological expedi- 
tion in the territones of Wyoming and Nevada, dumng which 
he has explored a large area of Eocene and Cretaceous stata, 
and made some fine discoveries Remains of over fifty new 
Vertebiata have been obtained, amongst which 1s anew Dino- 
saui tan allied to Cetrosaurus Amongst the mammals are some 
new P) cboscodeans, which appear to have been furnished with 
horns, and to form a transition towards the Leressodactyle Un- 
gitlates 


Mr J P Gassiot,F RS, has presented to the Royal Instt- 
tution a marble bust of the late Mrs Somerville by M'Donald, 
the sculptor, of Rome 


WE learn from the British Medical Jour nal that Dr Apjohn 
of Dublin has been appointed to the Preelectoiship of Chemistry 
m Caius College, Cambridge 


THE Birmingham and Midland Counties branch of the British 
Medical Association has decided to take steps to form 2 micro- 
scopical section 


THE Chiton College Scientific Society has just issued the third 
pat of its ‘‘ Transactions,” wherein the officers speak favour- 
ably, and apparently not without warrant, of the present position 
of the Society The list of members 1s always full and the a. 
tendance at the meetings most satisfactory The amount of 
practical work done by the members 1s still a weak pomt, but 
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signs of improvement are not wanting Among the papers pub- 
lished in this volume the two which appear to show the largest 
amount of original observation are both geological—*‘ Aust 
Chiff,’ and ‘* The Oohte at Minchinhampton,” both by H Wills, 
and both illustrated by sections The museum of the college has 
acquired many valuable additions during the past year, Alto- 
gether, we cannot doubt that the Society 1s doing a most useful 
work ın fostering a taste for natural science 


THE last part of the Proceedings of the Bath Natural History 
and Antiquarian Field Club 1s more concerned with the latter 
than the former portion of their programme There are, how- 
ever, one or two short papers on subjects connected with 
Natural Science, and an interesting sketch of the biography of 
early geologists connected with the neighbourhood of Bath, by 
Mr W 5 Miucchell A summaiy of the Pioceedings of the 
Club for the yezı 1871-72 1s appended, together with the Address 
of the President, the Rev Leonard Blomefield (late Jenyns) after 
the anniversary dinner 

We have before us the eleventh Annual Report of the Lower 
Mosely Street (Manchester) Schools Natural History Society 
The meetings of the society have been held weekly thioughout 
the yea The number of communications to the Society during 
the yea. ın the form of lectures and papers has been twenty- 
thiee, on a great variety of subjects in the various branches of 
natural science All of them were well illustrated, some by 
means of the m croscope, others by diagrams and objects com- 
bined We cannot too highly commend the labours of a society 
doing its work n this quiet and unobtrusive way m the midst of 
one of oul most crowded cities 


WE have received from the Hydrographer to the Admiralty 
a series of Physical Charts of the Pacific, Atlantic, and Indian 
Oceans, 


THE scheme for establishing a Technical College in Glasgow 1s 
now assuming a somewhat tangible shape A subscription hist 
has just been issued, in which we find that thuty subseribers have 
among themselves contributed no less than 11,0507 Subscnp- 
tions of 1,000/ each have been given by the firm of Robert Napier 
and Sons, the emment shipbuilders and engineers, Mr W Mon- 
pomertie Neilson, of the Hyde Park locomotive works, and son of 
the invento1 of the hot-blast, and Mr John Tennant, the head 
of one of the oldest and largest chemical firms ın the world Of 
the thirty subscribers, twenty-two are members of the general 
Committee Itis proposed, when 20,000; 1s subscribed, to begin 
the actual orgamsation of the Technical College, establishing, ın 
the first instance, chairs fo.—({r} naval architecture and marine 
mechanical eng:neering , (2) the theory and practice of weaving ; 
ancl (3) the theory and practice of dyeing and prmting on textile 
fabrics 


Wr learn from the San Francisco AZo wing Bulletin that there 
1s in course of construction at Woodward’s Gardens a salt-water 
aquarium of modest dimensions, yet designed to be complete in 
allits parts A year ago the proprietor of the Gardens sent 
Charles Schumann to Europe to examine the sea aquana of 
Paris and other cities After much time spent m investigation, 
Mr Schumann determined to draw his plans on the model of the 
Berlin aquaria, though on asmaller scale The building now 
in progress is the 1esult The aquarum will be mainly under 
the surface of the ground, m order to secure an even temperature 
There are fifteen tanks 1n all, one of which 1s for freshwater 
specimens The tanks vary m size from 300 to 1,000 gal- 
lons capacity, the largest contaming eight thousand pounds 
of wate. Several of the tanks are fitted up with sea-worn rocks 
obtatned at the cliff-house, and some at Santa Cruz There will 
be room for marme plants, shells, corals, &c It is the intention 
to obtam deep-sea animals and other rare denizens of the deep, 
with a live shazk or two, a devil fish, &c, 
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Dr NATAANIEL Hayvcrorr has reprinted his inaugural ad. 


dress, delivered befo.e the Lewester Literary and Philosephical 
Society, on the Limits of S.ientific Inqury, and we find also 
the abstract of a paper read at the last meetiaz of the Nutaral 
Science Section of the Sheffield Philosophical Society by the 
President, D. Hime, on Phenomena and Forces, both rather 
extensive subjects for an hour’s discourse 

Tue following 1s from the Yournal of the Society of Telegraph 

Engineers —‘ Thanks to the noble exertions of the ilustiious 
president of the Italian Geographical Society, the idea of an 
Arche expedition under the Italan flag 1s gradually worxing 
its way mto their minds Funds have been offered, and the 
prospect 1s brightening that the old voyage of the Zen:, though 
the’ first, will not be the last of the Italian Arctic expeditions ” 
The same journal says that Signor Guido Cora announces his 
mtention of editing an Itahan geographical periodical, to be 
entitled Kosmos, the first numbei of which 1s to appear on 
January 1, 1873 + 

THE following 1s from the School Board Chronule — New 
York has 101,883 scholars to rather over a million of mhabi- 
tants, these children receive then instruction from 2,765 mas- 
ters (z e , one teacher to every thuty-six pupils) , the educa tional 
budget amounts to very neatly 709,0007 , o1 77 for each child 
In England, in one yem, 35,999 men and 49,522 women were 
found unable to sign the marriage register ” 

NuMEROUS seals, very rare in these waters, are making their 
appearance at the mouth of Holy Loch andin Loch Long, m the 
Frith of Clyde 

We learn from the Amer:can Agi icultiurals: that it has been 

finally decided to locate the arboretum, for which a laige bequest 
was made to the Harvard University by Mr Arnold, of New 
Bedford, on a faim, about ten miles south of Boston, where the 
School of Agncultwe already exists The details of the work 
are to be under the immediate control of Prof Sargent, who 1s 
eminently well qualified for ıt He proposes to lay out the 
ground (137 acres of well-diversified land) as a natural park, 
with drives and walks tastefully arranged, and leading from one 
family to another, m scientific order, of all the trees and shrubs 
haidy ın that climate 

A “CENTENNIAL Commission ” has been appointed by the 
American Congress to mature a scheme for the celebration of 
the nation’s hundiedth anniversary mm 1876, by holding an 
International Exposition ın Philadelphia, which shall be ‘‘the 
grandest the world has ever seen » The sum required to con- 
duct ıt properly 1s estimated at $10,000,000, and each State 1s 
called upon to subscribe its share of the amount as definitely 
fixed by the Commission At a.ecent public meeting in Phila- 
delphia $100,000 worth of stock was taken in fifteen minutes 


Tug American Palestine Exploration Society, of which we 
have already made mention ın our columns, 1s about sending off 
an expedition for the purpose of carrying out the objects of that 
body According to the Independent, it 1s to be under the direc- 
tion of Lieut E Steever, U S A , who will have special charge 
of the topographical survey, and of the preparation of a rehable 
map He will be accompamed by Prof John A Payne, late of 
Robert College, Constantinople, who will superimtend the 
archeological department, and make what collections he cen in 
natural history and geology, but, bemg himself especially a 
botanist, he will devote his principal attention to that branch 
Mı Van Dyke and other gentlemen will probably accompany 
the party to the field, and among them will be an artist of con- 
siderable reputation This labour is one, of course, that will 
require some time for its completion , and, according to the 
Independent, at least six years will be necessary to accomplish 
its object thoroughly, even allowing for the assistance of a Buush 
society (organised for a similar purpose) in doing its share of the 
wok. 


THE DIOSMOTIC PROPERTIES OF COLLOID S* 


UTROCHET, im his researches on osmose, examined the 
properties of certain organic non-ciystalliszble substances 
(later named coiloids by Graham) 

Comparing the colloids gelatin, gum-arabic, and albimen 
(from hens’ eggs) with cane sugar, he thus expressed numerically 
the endosmotic power of these substances -~Gelatin, 3, gum- 
arabic, 5 17, sugar, If, albumen, 12 Thus the endosmotic 
force attributed to the colloids was considerable, in the case of 
albumen exceeding that of sugar 

These results must, however, be considered in preat measure 
faliacious, as,}while the specificgravities of the solutions were equal, 
(1 01) their degrees of concentration were very differeat The 
solutions of gelatin and albumen contained 4 1 per cent of these 
substances, while the sugar solution scarcely contained 25 per 
cent of suga: On this ground the sugar must be ranked above 
the colloids 

There 1s another circumstance to be considered Dutrochet 
used the colloids in their natuial state (common gum-arabie and 
albumen direct from the egg}, and in this form they contain over 
3 per cent of mmeral substances, chiefiy salts of hme and potash 
Since Graham pomted out the great difference bet ween crystal- 
lords and colloids, as regaids diffusion in water and passage 
through a membrane, 1t was to be expected that the presence of 
crystalloids in the colloidai substance would considerably mask the 
diosmotic properties ofthe latter In the write:’s experiments he 
employed colloids fieed from mineral substances, comparing then 
diosmotic properties with those of the same substances in the 
natural state Contrary to the generally received opinion that 
these substances havea high endosmotic power, he found that this 
is not the case, though certain variations are met with, which 
will presently be explained 

Solutions of pure colloids showed, when of moderate concen- 
tration, a very weak endosmose The properti.s of the mem- 
brune, however, distinctly affect the results Animal bladder, 
pa.chment, and artificial cellulose, are very neat one another in 
this respect Waith the first two the concentration of an albumen 
cı arabin solution might be ra sed to about 10 per cent without 
any perceptible increase of volume in the solution, at the expense 
of the pure water Tannin gave a slight endusmose, a 10 pei 
cunt solution m 24 hous received 1 occ water (the membrane 
being parchment) The degree of concentiation now given may 
be considered about the mut withm which, for these substances, 
and with the membranes named, no addition of wale takes 
place With the artificial cellulose, the limit seems to be some- 
what lower, for a 9 percent arabın solution gave (with 1t) a per- 
ceptible, though very weak endosmose (about o45e¢c)in 24 
hours, and a tannin solution 7 per cent increased in volume 
o&8cc in the same tune 

On comparing with colloids in the impure state, ıt was found 
that while a 10 per cent arabın solution received hardly any 
water through the parchment, (about o 5 cc ), an equally concen- 
trated solution of common gum-aiabic mcreased in volume, in 
the same circumstances, about 2 55 cc 

When a pyioxilin membrane was used with the pure colloids, 
the endosmotic action was considerably greater than that which 
took place in the other membranes Thus with pyroxilin a Io 
per cent solution of albumen increased 9 Occ in volume, and an 
equally concentrated arabın solution 14 Occ , while, in the same 
time, when the membrare was animal bladder o1 parchment, the 
endosmose was hardly perceptible (o 5 cc) This shows that the 
weak endosmotic action of colloids, when paiticular membranes 
are used, 18 not to be attributed to their weak attraction for 
water, but rather fo the properties of the membrane And in 
the above case ıt appears that the different behaviom of the 
membranes corresponds to their different absorptivity for water 
Especially does this appear from the fact that a very different 
endosmose takes place with one and thesame membrane, accord- 
ing as itis employed as pyroxiulim, or after its reduction as cellu- 
lose (by a process described in a previous part of the paper) 
Thus a 7 per cent arabın solution received, through a pyioxilin 
membrane, 5 3 cc water, when the membrane was reduced, an 
equally concentrated solution showed no endosmose, and a 9 per 
cent. solution of the same substance only received about 0 45 cc 
water 

For substances largely soluble in water, the attiaction of then 
particles to water may have wide limits of vaiiation, according 
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part of apaper in ‘' Poggendorff’s Annalen,” by J 
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to the measure of concenfiation Those substances, on the othe 
hand, which can only 1eceive limited quantities of water, as e g 
cellulo c, are, when brought into contact with water, soon sa.urated, 
and hve thereafter an unvarymg attraction for water When, 
therefore, an arabın or albumen solution of certain concentration 
receives no wate: through the animal bladde: or parchment, this 
only shows that with the concentration given, these colloids have 
less attraction for water than the membranes have If how- 
ever, the concentiation 1s raised above a certam umit, the attrac- 
tion of the membrane for water 1s overcome, and endosmose 
occurs This lmt, the same membrane being used for different 
colloids, must evidently depend on the attraction of these for 
water My experiments show that in equally concentrated solu- 
tions tannin gives the gieatest endosmotic action, then follows 
arabin, and next albumen, an order agreeing with the stability of 
these substances in their aqueous solutions, which may in general 
be taken as a measure of their affinity for water From mem- 
branes like pyrovulin, ın which the water ıs held with little force, 
it can be withdrawn by weak colloid solutions, hence a much 
greater endosmotic effect ıs seen in this case 

In further support of the explanation now given, we have the 
fact that with membranous substances chemically the same the 
colloid solutions show greater endosmotic force the less dense 
the membrane1s,7 e the wider its water filled mteistices are In- 
deed the attraction of wate: to the substance of the membrane 
must diminsh greatly with the distance 

The particles of wate: in the central parts of the interstices will 
be less attracted the wider these interstices This may be illus- 
trated by using two pyroxtlin membranes of different densities 
Thus, employing a 7 per cent arabin solution, it was found that 
in 24 hours 5 3ce water passed through the denser membrane, 
whereas 95 cc passed though the othe: Similarly with 
two pieces of parchment from different manufacturers, a 10 per 
cent arabın solution gave in one case O 5 cc, and the other 
1 6cc encosmose, and afte: expanding ım all directions, the more 
compact of the two, an equally concentrated arabın solution, 
gave, with 1t, 3 5cc endosmose 

If we consider the cise of the impure colloids, it 1s not easy to 
see in what way the presence of so small a quantity of crystalloid 
substance incieases the endosmotic action so greatly, for the same 
quantity of crystalloid, taken by itself, does not give the weakest 
perceptible endosmose In the converse case, addition of a 
small quantity of colloid to a ciystalloid solution, the endosmose 
of the latte: 1s increased also 

Fick obseived that endosmotic equivalents must be higher the 
more mobile the particles of the salt solution employed The 
presence of colloids m the solutions makes the latter denser , 
when, however, a crystalline substance 1s dissolved in a dense 
find, its particles must be less mobile than ım solution with pure 
water, and this 1s the most probable explanation of the action of 
colloids m exalting the endosmotic force of ciystalloid sub- 
stances 

Tt is, however, found that when a colloid solution is submitted 
to diosmose of water containing even a small quantity of a crys- 
talline silt, insterd of to pure water, the endosmose of the colloid 
1s considerably diminished 

The action of the crystalloid in this case cannot be attributed to 
an endosmotic current originated by ıt, none of the salt solu- 
tions that were employed showed, ın direct expermment with 
water, the shghtest increase of volume at the cost of the water 
The phenomenon ıs one 1equuing further experiment in orde: to 
arrive at its explanation A B 
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SCIENTIFIC SERIALS 


Pogeendorff’s Annain der Physk und Chemie, No 10, 
1872 —This number commences with a paper by Dr Herwig on 
the expansion relations of superheated vapows In his experi- 
ments he used a U-tube, one hmb of which contamed the vapour 
and the other dry air, these being separated by a little mercury, 
and the instrument being heated in a bath The general result 
arrived at is that, at certain low pressures, with constant volume, 
superheated vapou has a smaller coefficient of expansion than 
that of perfect gases (vız 0 003663) The numerical results for 
sulptude of carbon, chloroform, and alcohol, are tabulated —J 
Baranetzky communicates a long and inteiesting paper of re- 
searches ın diosmosis * Sketching the history of the subject, he 
ponts out several defects m previous mvestigations Nearly all 
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the experimenters from Vierodv’s time have sought to determine 
the endosmotic equivalents of salts, and the results are very dis- 
cordant The diosmotic properties of colloids have been imper- 
fectly studied and musconcerved The membranes employed 
have mostly been animal, and the influence of the nature of the 
membrane 1s a question which, M Baranetsky thinks, has haidly 
been touched Having directed his experiments to some of these 
points, he shows the imfluence of various kinds of membrane 
(parchment, bladder, artificial ceilulose, pyroailin), and various 
thicknesses of membrane on the endosmose of various salts As 
to the colloids, he found that, when of moderate concentration 
(say Iop c) and ficed from mineral substances, they showed 
little or no endosmose , and for the same degree of concentra- 
tion, pyroxilin and cellulose gave more endosmose than animal 
membranes The writer further discusses the mfluence of adhe- 
sion, and concludes by applying his observations to animal and 
plant life-—-G Vom Rath gives his concluding mmeralogicil 
paper, treating chiefly of the chemical composition of some 
Vesuvian products , and this 1s followed by an account of some 
studies in micro-mineralogy (last of a series also) by Dr V 
Lasaulx — In a note by H F Weber, on the specific heat of 
carbon the discrepancy of various observations 1s attnbuted to 
the fact that the specific heat (mm this case) varies with the tem- 
perature, being tripled, ın the case of the diamond, between o° 
and 200° 


THE Lens for July 1872, contams—— Algæ Rhodiacez, a list of 
Rhode Island Algie,” by Stephen T Olney, cluding the Desm:- 
diacere and Diatomaceae —‘‘ The Cell,” by J N Danforth, M D, 
commences an examination of the theories of cell development — 
* The Flora of Chicago and its vicinity,” by H H Babcock, 1s 
continued from the previous numbers —‘‘ The Markings of 
the Test Podura Scale,” by F W S Arnold, M D., 
accompanied by an Albert-type plate from negatives produced 
by the author It contributes very little to the controversy, 
‘* A Conspectus of the Famules and Genera of the Diatomacex,”’ 
by Prof H L Smith, 1s continued, with an ‘‘ Index to Synonym 
Register ”-—-‘* Microscopical Memoranda for the use of Practi- 
tioners of Medicine,” by Dr J J Woodward, 1s also continued 
from the previous number —‘‘ Fung: ın Cows’ Milk,” by Prof 
James Law In this case the fungi are presumed to have 
o1iginated from impuie water supplied to the herd —‘‘ Hepa- 
tica,” by IE JT Babcock, and ‘‘Puccmmea on Paper,” by 
Thomas Taylor, are short papers , as are also those by F W $ 
Arnold, on ‘‘ Hematoxylin as a staimmg material for animal 
tissues ,” and A. Prazmowski, on ‘‘ Draw-tubes y deep eye- 
pieces ” 


In No 1 of the Proceedings of the Swedish Acadenry of Sctences 
for the present year (Ofversigt af Kongl, Vetenskaps Akademiens 
Forhandlingar, Arg 29, No 1) MA E Fornebohm givesa geog- 
nosticsection of the central chain of Scandinavia between Osteisund 
on the eastand Levanger on the west. The section includes primi- 
tive Cambrian and Silurian rocks, and the author remarks that 
the most striking point m ıt 1s, that fossiliferous Silurian rocks 
are covered in the Areskuta by two great schistose non-fossilife- 
rous formations resembling the typical rocks of what he calls the 
primitive formation (gneiss, hornblende, schists, &c} <A short 
summary in French 1s appended to this paper, which 1s illustrated 
with woodcuts and a folding plate ——M_E Edlund communicates 
a continuation of his attempt to explain the phenomena of elec- 
tiicity by means of the lumimferous ether —From M O J 
Fahroeus we have a long series of Latin descriptions of Caffranan 
Longicoi 2 Coleoptera collected between the years 1838 and 1845 
by J] A Wahlberg The species here described (§8 m number) 
belong to the divisions Preonide and Ceramdbycrda, and include the 
types of several new genera —M H Gyldén gives formule and 
tables for the calculation of the distance at which lighthouses 
may be visible —M Hjalmar Stolpe communicates the results of 
natural history and archsological mvestigations ın Byorko and 
Malaren —-The tendency of the tirchomata of plants to changes 
of form 1s the subject of a paper by M P G E Theorin, m 
which the author describes and figures certain forms of those 
organs occurrmg im the common yellow water-lily —M Gustaf 
Eisen notices some Arctic oligochectous annelides, meluding 
three species of Lemoérecus and a Rhynchelnus from Newfound- 
land, and a Zumbriculus from Greenland Lusmédzecus puter 
(Hoffm ) is briefly described, and Axuchytiaus Pagenstechere 
(Ratzel) from Greenland, in more detail, for comparison with a 
new species, Æ Ratzel, from the northern parts of Norway 
Figures are given of the characteristic parts of the last two 
species 
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SOCIETIES AND ACADEMIES 


LONDON 


Mathematical Society, Dec 12 —Dr Hust, F RS, pe- 
sident, m the chan, Prof Cayley read a paper ‘‘On the 
mechanical description of certam quartic curves by a modi- 
fied oval chuck,” and exhibited the action of the instru- 
ment Mr S Roberts spoke on the subject of the paper 
—Piof Cayley then gave an account of his communication 
‘On geodesic lines, especially those of a hyperboloid ’— 
Mr J J Walker madea few remaiks on the breaking up of 
the anharmonic Ratio Sextic—Mi J W =, Glatsher next gave 
a description, and worked out part, of lus pape: ‘On a de- 
duction from Von Stavdt’s property of Bernoull’s numbers,’ — 
Prof Clifford 1ead a paper, “‘ Geometry on an Ellipsoid ” 


Linnean Society, Dec 5 —Mr G, Bentham, president, in 
the chair —On the skeleton of the 4ta yx, by Thos Allis —On 
new and rare British Spiders, by the Rev, O P Cambridge 

Dec 19 Mr W G smth exhibited a fine specimen of 
Batarrea phallordes (one of four specimens found in the grounds 
of the Earl of Egmont, near Epsom), and read, a brief paper 
thereon, m which he commented on the great rarity of the plant 
and the peculiaity of its form Mr. Smti gave some details of 
its stiucture, especially as iegards its possesslon of so-called 
spiral vessels, and referred ta its position among other 
fungi, especially the genera Clathrus, Phallus, Cynophalus, 
and Geaster, a complete set of drawings of these genera, 
showing every stage of growth, being exhibited to the 
meeting ~On the development of the floweis of FPelwit- 
schia muabihs, by W. R M‘Nab These investigations 
were made ona beautiful serres of flowers of both sexes foi warded 
by Dr Hooker, whose previous paper was based on the examma- 
tion only of immature specimens Prof M‘Nab’s conclusions 
differed m some 1espects from those of Dr Hooker LHe be.ieves 
the male and female flowers to be constructed on a different plan 
In‘the female flower the ovule 1s truly naked, what has been 
taken by some to be the carpel being ın reality the integument 
of the ovule In the male flower, on the othe: hand, the (rudi- 
mentary) ovule has a true carpellary coating In the male 
flowers, therefore, Welwiiscniz shows a dose approximation to 
Angiosperms Several other points in the structure and develop- 
ment of this remarkable plant were exhaustively gone into —On 
the General Principles of Plant Construction, by Dr M T 
Masters, F RS The chief objects of this suggestive paper were 
to attempt to introduce gieater exactness into botanical termino- 
logy, the definition of parts and organs according to their mor- 
phological rather than their external signiicance, and to framea 
classification of the facts of moiphology ın accordance with our 
present knowledge of the laws of development 


Geologists’ Association, Dec. 6 —The Rev T Wiltshne, 
M A, president, mn the chair —‘‘ On coal seams in the Permian at 
Tfton, C ERA with iemarks on the supposed glacial climate 
of the Permian period,” by D C Davies, FGS The author 
showed the existence of three well-definec. and workable seams 
of coal above the red sandstones and marls which are generally 
held to form the base of the Permian strata He then proceeded 
to show the identity of these red beds with simula: beds overlying 
the coal throughout several of the Midland Counties, and 
with the red sandstones of the North of England, and 
also that the overlymg sandstones, shales, and coals were 
the equivalent of the magnesian limestones and calcareous 
conglomerates which occupy the same horizon m widely 
distant {places After refertimg to the former probable extens 
sion of these beds over a large area, the author pomted out 
that in the neighbourhood described the gap or break which 
is usually supposed to occur between the Coal Measures and the 
Permian was paitly, if not quite, bridged over He also noticed 
how the different geological formations were dovetailed into each 
other, the old passing upward into the new, and not divided by 
sharp, well-defined lines Fiom the identity of the age of these 
coal seams with the Permian conglomerate of Alberbury only 
fifteen miles distant, he questioned the probability of; that con- 
glomerate being of glacial origin, since two climates so dissimilar 
as a glacial one and thatin which a carboniferous flora flowished 
could not eaist together within so limited an arca, In conclusion, 
Mr. Davies pomted out the necessity for alterations of the 
boundaries of the Permian and the coal measures in any future 
geological maps of the district.—Note “ On a well section at 
Finchley,” by Caleb Evans, F.G 8 


Entomological Society, Dec 2 —Prof Westwood, F LS., 
piesident, ın the chair —Prof Westwood exhibited a drawing of 
a variety of Pyramers cardu: captured many years since on Mar- 
gate sands,—-Mr Bond exhibited several curious varieties of 
British Lepidoptera, including a female Lycea egon, the wings 
of which on one side were coloured as m the male, Acronycta 
megacephala, &c He also exhibited Anomalon fasciatum, a 
species of Jchnewmonede new to Britain, bred by Mr Mitford 
from the larvee of a supposed variety of Zaseocampa trifolu — 
Mr F Smith, ın answer to a question put to him by Major 
Mann, as to whether queen-bees sting, stated that he had never 
been stung by one, and Prof Westwood said that was also his 
experience —Mr ;Champion exhibited 7iyamzs distinguenda Rye, 
and Lethocar zs picea Kraatz, two species of beetles recently de- 
tected in Bntam Mr Muller read notes on the manner ın which 
the ravages of a species of Nematus or Salix conerea are checked 
by Piciomerus bidens L.—Mi Dunning read supplementary 
notes on the genus Aceniropus —Mr Baly sent the first portion 
of a catalogue of the phytophagous Coleoptera of Japan, partly 
drawn up from matenals collected by Mr George Lewis —~Mi 
F Bates communicated descriptions of new species of Zene- 
brionide —Mr R Trmen sent descriptions of new South African 
butterflies. 


Photographic Society, Dec 10 —James Glaisher, F R S. 
president, in the char, —A pape: was read on landscape photo- 
graphy by F C Eml, m which that gentleman detailed his 
method of photographing laige landscapes Lenses of different 
focal length, but covering the same extent of field, were em- 
ployed in the camera, so that foreground, middle distance, or 
horizon might be rendered more or less promment at will —Mr 
J R Johnson read a paper on a new actimometer recently m- 
vented by Mr Burton, the translucent films of which were 
formed by bichromate films, coloured with pure Indian-ink , the 
scales were arranged m true geometrical progression —Mr George 
Croughton read a paper on mezzotint effects 


_ Royal Microscopical Society, Dec 4 —W Katchen Parke, 
F RS, president, .n the chen A new form of micro-spectro- 
scope was described by Edwaid Gaye, Surgeon of H M 
Indian Army Mi Gaye: claims foi his vention the following 
advantages, more light, more dispersive powers, and the possi- 
bility of using ıt even with high powers —Dr Royston Pigott 

rew attention to a new method of using the micrometer —— lhe 
President read a paper ‘‘ On the Histology and Growth of the 
Skull of the Tit and Sparrow Hawk ” 


EDINBURGH 

Royal Physical Society, Nov 27- Mi Charles Wilhams 
Peach, one of the presidents of the society, delivered an open- 
ing address, his subject being ‘‘ The Fossil Flora of the Old Red 
Sandstone of the North of Scotland,” The history of the Old 
Red sandstone, he said, whether of its rocks, plants, or fishes, 
was still to be written Slowly hght was bieaking ın upon the 
organisms found im the formation , but much inquiry and search 
1equired yet to be made before a full catalogue of these could be 
drawn up Not long ago ıt was believed that the only organisms 
to be found 1m the Old Red sandstone were of a marme cha- 
racter, such as fucoids, but he ventured to say that the flora of 
the formation was not so poor as was supposed He had mves- 
tigated the Old Red, particularly in the north of Scotland, and 
found many land plants They were rarely to be found in beds 
of limestone, seldom or never ın the pavement beds of com- 
merce, but were far from rare in the coarse beds that underlie the 
last-named He believed that if these coarse beds were exposed. 
a perfect forest of plants would be discovered The state of 
knowledge of the fosilhfe:ous character of the Old Red sand- 
stone stood thus —In 1844 land plants weie z2/, fucoids abun- 
dant , 1849, of land plants, one genus and one species , fucoids 
as many as you please, 1855, five genera of land plants and five 
species , fucoids abundant, 1872, thirteen genera and twenty- 
tnree species of land plants , sea-weeds #22/ 


Edinburgh Naturalists’ Field Club, Nov. 29 —Mr, R 
Scott-Skirving, president, in the chair —The secretary, Mr 
D Tiown, read the annual iepot, which stated that 
during the year the club had had twenty-three excuisions 
The secretary of the Largo; Field Society offeied a prize— 
of fifty mounted specrnens of Afwsci Fifenses, to be com- 
peted for by ladies piesent at the club’s excursions to 
Kulconquhar and Elhe This prze was gained by Miss 
Masson Two additional piizes were offered by two members 
of the club, to be competed for by the ladies—one at North 


Dec, 26, 1872] 





eee o 


Berwick and the other at Linlithgow 


the club was seventy-eight, showing an imciease of eight over 
last year 
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CAMBRIDGE 


Philosophical Society, Nov. 25—On the appearance of an 
extra digit on the hind limbs and then on both fore and hind 
limbs ın two successive generations, and its bearing on the 
theorv of Pangenesis, by Mr N Goodman A cow had three well- 
developed toes on each hind hmb, besides the two ordinary rudi- 
ments Ife. calf (by a norma: bull) had the same peculiarity 
This has two calves (by normal bulls) The first, a cow, had the 
toes as in the other cases, but rather less developed , tne second, 
a bull, had three toes on all four feet The write: pointed out that 
this pecuhauty might be explained by(z) atavism, (2) certain modi- 
fications of the prolifeious function by external causes (3) corre- 
Jation of growth, supplementing the former, He thought ıt could. 
not be explained by atavism, nor by the second cause, but by the 
third, and discussed its bearmg on his theory of Pangenesis —A 
communication was received from Mr W H., Stanley on a 
Pneumatical design for saving life at sea The process was by 
the expansion of condensed air stored ın resei vours 


LELDS 


Naturalists’ Field Club and Scientific Association, 
Nov 26 —Mı J W. Taylor on behalf of Mı W Nelson, of 
Bumingham, read a paper on ‘*The Lymneide of the Birr- 
mungham district,” giving a catalogue of nineteen species found 
within five miles of Birmingham, against the twenty-three at 
present included in the Bntish fauna He also recorded twenty- 
four varieties fo. that district The absence of the remaining 
four species was readily accounted for, on the ground either of 
their extreme rarity, or of their recent introduction mto these 
islands = Yanor bis dilatatus has recently been imported along 
with cotton , Zymneæa nvoluta has never been found away fiom 
its ougmal locality, Killarney, while Planordis lacustris and 
Lymitaa gliutinosa are excessively rare The following us a hst 
of the nineteen species found within five miles of Birmingham 
Planorbrs nitidus, P nautileus, P albus, P glaber, P spriorbts, 
P vortex, P carinatis, P complanatus, P coineus, Physa 
hypnorum, P fontinalis, Lymngæa peregra, L auruularia, J. 
stagnalis, L palustris, Z, tiuncatula, L, glabra, Ancylus 
Huviatilts, A lacustris 

RIGA 


Society of Naturalists, Jan, 24 (Feb 5, ns)—M C Berg 
noticed the damage done to some peas by the larva of Exdrosis 
lactedla —M Gogginger called attention to a yellow lucerne, 
identified by him with Medicago media, which he found near 
Hapsal, and recommended for cultivation, especially on account 
of its deep roots Dr Buhse doubted the identification of the 
plant, and stated that JAfedicago media 1s a hybrid of AL satwa 
and falcata, and that when cultivated ıt reverts to the type of the 
former species in a few years —The aurora of February 4 was 
referred to by M Schroeder and Prof Schell The former 
found no tiaces of polansation, but m the spectroscope a broad 
greenish yellow line made its appearance Prof Schell’s paper 
included notices of the phenomenon from various sources 

February 7 (19 Ns )—Dr Nauck exhibited and described a 
maximum and mmimum thermometer constructed on a new 
principle, It 1s a U-shaped tube, having one upright limb 
terminating ın a bulb, and the other bent inwards and then 
dow nwards into a large cylmdrical portion The lower part of 
the U-tube is filled with mercury, and the rest with alcohol, 
except the bulb of the upright tube, the greate: part of which 1s 
empty The floats are of glass, enclosmg an non wire, and are 
fixed in the tubes by meansof bent human hais ——Dı Buhse 
gaye a detailed description of the parasitic fungi: of mfectious 
diseases, ın which he referied to those affecting plants, animals, 
and man, and especially noticed the 1clation of Bacterue to 
disease, 

February 21 (March 4, Ns )—-M Schioede: announced that 
two days previously (March 2, ns) he observed a distinct 
zodiacal-hght about $ o'clock PM —M _ Frederking read a 
second pat of his memoir on the History of Chemistry, 1n which 
he referred first to the discovery of oxygen by Priestley and 
Scheele, and then passed to the consideration of Lvoisier’s 
labours 

February 28 (Maich 11, N.S )—M H Westermann reported 
upon a work by Fechner entitled “Expermental Aisthetics,” 
in which the author endeavours to investigate experimentally the 
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general principles of symmetry. This report presents some 
curious and interesting points, the questions 1aised by it were 
discussed by several of the members present, 





GOTTINGEN 


Royal Society of Sciences, Aug 3 —M.G Meissner coms 
municated a paper by Dr Hartwig on the passage of substances 
fiom the blood of the mother into the foetus, in which he showed, 
In opposition to Gusserow, that iodine administered mm solution 
to the parent speedily passes mto the foetus ——M Felix Klem 
presented a contribution towards the interpietation of complex 
elements m gecmetry —M H Hubner: presented a paper by 
M G Spezia on the determination of 10dine in the presence of 
chlorme, by means of piotomitrate of thallium This process is 
founded on the fact that whilst chloride of thallium is soluble in 
a large quantity of water, 1odide of thallium 1s soluble —M. 
Wilhelm Weber communicated a paper by M E Ruecke on the 
law of electro-organic reciprocal actions proposed by Helmholtz 
—M Clebsch exhibited and described two models piepared by 
M Weiler, and relating to a particular class of surfaces of the 
third order 

Sept 18 —M A. Clebsch read a paper on a new fundamen- 
tal foim of the analytical geometry of planes 

Sept 25 —M F Kohlrausch presented a paper on the elec- 
tromotive power of very thin strata of gas upon metal plates 

Oct 9 —M A Clebsch communicated a paper by M A. 
Mayer on Lie’s method of integration of the partial differential 
equations of the first order 

Oct 30 —M A. Clebsch communicated a long contribution 
by M Sophus Lie to the theory of partial differential equations 
of the first order, and on their classification, 

Nov 13—M A. Clebsch presented a note by M H Grass- 
mann on the theory of curves of the third order —M Weber 
communicated a paper by M E Recke on the magnetisation- 
function of a sphere of soft won —Prof Henle presented a 
note by M. Oscar Grimm on the olfactory organ of the sturgeon, 
in which the author describes certain pecultar cells which occur 
on the surface of the olfactory grooves —M. Oscar Grumm also 
forwarded a note on Synura uvella and Uroglena volvox, belong« 
ing to Hackel’s Protistan group of the Catallacta, mdicating a 
probable genetic connection of the Catallacta with the sponges. 


VIENNA 


Impenal Academy of Sciences, Oct 10 ~The completed 
MS of a catalogue of observed Polar lights was forwarded by 
Dr Herrmann Fritz of Zunch Prof Hlasiwetz communicated 
a memoir by Dr F Hunterberger on excretine The substance 
was prepared by the author from fresh human excrement, and 
found to be free from sulphur and with the formula C H38 O 
With bromme 1t forms bibromexcretine, with the formula C H 
Br? O —Di Kretschmar presented a memor on the influence of 
morphine, and carbonate and sulphate of sodain dabetes meletus 
The first-mentioned substance acted beneficially, and reduced the 
secretion of sugar to zero —Prof. L Boltzmann communicated two 
memoirs, one coataiming further investigations on the heat-equi- 
librium among gaseous molecules, the other an experimental 
investigation on the behaviour of non conducting bodies under 
the infil rence of electrical forces 

October 17 —M Otto Hermann presented a memoir entitled 
“The Noble Siebenburgian Horse,” intended to correct state- 
ments m Dr L J Fitzinger’s essay on the origin of the do- 
mestic horse and its races--Prof. E Mach, of Prague, com- 
municated a memon on the stroboscopic determination of musical 
notes His stroboscopic scale ıs a uniformly rotating white 
cylinder covered with black longitudinal streaks, the closeness 
ana number of which rapidly mcreases from one end of the 
cylinder to the other This 1s observed through radiating fissures 
in a paper disc attached to the axis of the siréne, and the streaks 
aie always seen simple at the spot where they pass before the 
eye in the vibration-number of the suéne —The same author 
forwarded two papers prepared by him in conjunction with Dr. 
J Kessel In the first of these, on the function of the tympanic 
cavity and ofthe eustachian tube, the authors show by expeiiment, 
not only that the tuba 1s usually closed, but that this closme 1s 
necessary for the production of effective vibrations of the tym- 
panic membrane, In the second they treat of the accommoda 
tion of the ear, and show that, although alterations of the tension 
of the zenso: tympant may cause a limited accommodation, such 
alterations do not occur in the hying em durmg heaung and 
listening 
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October 24-—-Prof L Gegenbaur, of Kiems, communicated a 
memoir entitled “ Integral Expressions for the Functions y% ” 


Dr Peyntsch presented a meme.r on Pe’oric formations im 
which he deserthed the types of pelorism m the Labtate, Ver- 
benacez, Scrophulariacece, and Ranunculicer, and endeavoured 
to show the probability that in the Labiatee we hive to do with a 
quaternary and not with a quinary type 


PHILAD}H I PHTA 


Academy of Natural Sciences, May 28 —Srofessor 
Cope eahibited some vertebrae of a Ples osauioid reptile and 
also tnose of a smaller species, probably a CHaases which 
were found in close proxim.ty near Shendan, Kansas, by Mr 
Joseph Savage, of Leavenworth According to this gentlewan, 
the vertebral column of the Chdastes was found immediately 
below that of the Plesiosarroid and in a reversed position, as 
though it had been swallowed by the latter or larger reptile 
The laigest vertebree of the C/ida.tes were about thee-quarters 
the lengih and one fourth the diameter of those of the Plesicsan- 
roid, and the animal must have furnishec a large, or at least a 
long, mouthful for itscaptor The bones of the C/idustes were 
not in good condition, buz resemblea those of C erneriar um 
Cope, though smaller The Plesiozauroid was new to science, 
being the third species disccvered in the Cretaceous of the Nio- 
brara group Specifically it was neaiest to the A/asmesaurus 
platyurus Cope, but was readily distinguished by the relatively 
shorter cervical vertebrae, and the regular acute ridges on the ex- 
terior surfaces near the margin of the articular faces, as well as 
the less contracted form of all the vertebral centra Asso- 
ciated with these remains were those of a turtle of the size of 
some of the large CAc/onmae of recent seas The only portions 
were the scapulo-procoracoid, the coracoid, and the mandible 
nearly complete The general characters of this form were 
thought to agree with Cyzece, cvs Cope, though the imdiv.d 1al 
was larger than that on which the ( siczs es wis established 

June 4 —Mr Thomas Meehan presented some specimens of 
the common asparagus, and remarked that in consequence of 
observing last yeat so many plants that lad evidently flowered 
producing no seeds, he had this year examined them ın a flower- 
ing condition and found them perfectly dicecious Imperfect 
stamens existed m the female flower, but they were never 
polleniferous An occasional gynœcıum in the male flower 
would make a weak attempt to produce a pistil, but no polleni- 
ferous flower ever produces a fruit. There was a great difference 
in the form of the male and female flowers The former were 
double the length of the Jatter, and nearly cylindrical, while the 
female flower was rather campanulate Other observers had 
nealy made the discover} of division in this plant lhe old 
“Enghsh Botany” of Sm:th gave it the character of being 
occasionally imperfect, and the authors of ‘* Deutchland’s Flora ” 
considered it as occasionally polygamous But Mr Meehan was 
satisfied from a half day’s vestigation among many plants that 
in this region at least the asparagus is never perfect, but truly 
dicecious He had observed another mazter, small, but which 
might be of importance to systematic botanists, as well as to 
those engaged ın evolutionary studies One flower had a 
quadrifid stigma, and a four-celled ovary The timate type, or 
its multiple, 1s so closely associated with the endogenous struc- 
ture, that he considered this circumstance particulaily worthy of 
note The male flowers seem very attractive to insects, various 
kinds of which seem to feed on the pollen. ‘Lhe honey pee was 
a frequent visitor None seemed to be attracted to the female 
flowers In the division into separate sexes the plant had gained 
nothing m the way of aid by insect fertihsation Fertilisation 
seemed wholly accomplished by the wind The male flowers are 
produced in much greater abundance than the female ones Mr 
Meehan added that this discovery had a more than usual pract- 
calimportance Many attempts had been made to improve the 
asparagus, as garden vegetables and the farm cereals had been 
improved , but it had often been questioned whether these 1m- 
proved forms would repredice themselves from seed as other 
garden varieties dil The tendercy of thought the few past 
years had been in the direction of the belief that permanent 
varieties could be raiszd, and several improved kinds had been 
sent out by seedsmen, and were popular to a considerable 
extent Ile said he had himselt inlmec to this opimon, but 
this discovery of complete dicecism m asparagus, whereby two 
distinct individual forms wererequized to produce seed, rendered 
a true reprodu tion of one original parent impossible, as the 
progeny must necessarily partake of both forms 
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“On the Iushes of the Ambyzacu River,” by Elwiad D 
Cope The collection on which the present examination 15 
based was made by our couespondent at Pebas, John Haux- 
well It embraces fishes of the small streams tnvutary to 
the Ambyiacu, as well as those of the river itself Ihe Am- 
byiacu 1s an inconsiderable river, which empties into the Amazon 
near to Pebas, m Eastern Equador, some distance east of the 
Napo The 1esults of the exammation will be mentioned at the 
close of the list As was to have been supposed, ıt consists 
almost exclusively of representatives of the three great families 
which abound ın the neotropical region , the Chromutida, re- 
presenting Physoclystous fishes, and the Characinid@ and Silt- 
rue, representing the Physostom:1 The number of new species, 
45 in a total of 74, constitutes a considerable addition to ichthy- 
ology, especially as the number of new generic forms 1s also 
rather large The author adds a hst of the species obtained by 
Robert Perkins, of Wilmington, Delaware, on a trip between 
the mouth of the Rio Negro and the Peruvian Amazon or 
Ucayale River There are several interesting novelties in this 
collection, but their special localities are, unfortunately, not pre- 
servea, The specimens generally were large, and m fine condition 
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THE GOVERNATENT AND THE ARCTIC 

EXPEDITION 

HE Arctic Expedition ıs undoubted'y the question of 

the day, or, seeing that the wheels of the gods have 

brought us to the commencement of another annual 

round, it may be really called the question of the year— 

that 1s, of the coming one We may as well confess at 

once that we conside: ıt quite worth all the attention it 

1s likely to receive, either at the hands of Her Mayjesty’s 
Ministers or from the public at large, 

It is understood that the Government are at the present 
moment considering their decision, and it 1s because this 
1s so that we venture to return to the subject, as there 1s 
an idea that the.matter has not been put before the 
Government in the strong manner that ıt might have 
been , and the idea is true to a certain extent But the 
blame, if any blame there be, attaches more to our 
scientific system, or rathe: our want of all system, than 
to any individuals No doubt the Royal Society should 
have had a little more, and the Geographical Society a 
little less to say at the deputation that waited upon the 
Government, because we believe that the tıme has come 
when both Ministers and people will demand the widest 
possible basis of research for such an expedition, and 
that the widest possible basis was not put forward has 
since been clearly shown by Prof Balfour Stewart, who 
has written to the Zzzes on the subject. Hais letter is so 
important that we give it almost zz eriuso. He writes — 

“We have pursued teriestrial meteorology and mag- 
netism now for some time, but until lately we have 
been rewarded with little apparent success Weare at 
last, however, beginning to understand the gieat impo1- 
tance of these studies, and to see the true path in which 
they ought to be pursued, 

“Proofs of an intimate and mysterious connection 
between the sun and the earth are rapidly accumulating 
from vaiious quarters, and the latest instance ıs one 
which is surely well worth the attention of all practical men 
Hz“ I allude to the discovery by Mi Charles Meldrum, of 
Mauritius, that the years when most spots are observed 
on the sun’s surface are also those of most cyclones in 
the Indian Ocean Furthermore, a similar connection 
between the state of the sun’s surface and the magnetism 
of the earth was noticed twenty years ago by Su Edward 
Sabine, the late president of the Royal Society 

“Now, surely we ought to inquire into the nature of 
this mysterious connection, and, if necessary, we ougat 
to spend both means and trouble in the pursuit of such an 
mnquily ° 

“ What, then, ought to be dont? The linc of action is 
suiely that 1ecentl, suggested by Mr Norman Lockyer 
We ought, in the first instance, to scrutinise the sun’s 
surface with all the appliances we can command, with 
the view of 1ecording the mcteoiological changes which 
aie there occurring, andın the next instance we ought 
to do the same with regard to our own earth To do 
the first ıt will be necessary to establish a proper physical 
obseivatory , and to do the second zź zs essential that we 
should become better acquainted with the less frequented 
regions of our globe, which aie in many respects the most 
wutportant We must especially greatly extend our 
knowledge of the northern regions, and not of those alone 
but of the less frequented oceanic regions also, 

1 “ Now, these are objects which can only be accomplished 
by means at the disposal of Government, for it will be in 
vain to expect whalers to supply us with the knowledge 
we desire of these northern regions, and it will be equally 
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in vam to expect meichantmen to cruise about in the less 
frequentec oceanic latitudes in oider to increase our 
acquaintance with then meteorology 

“We have before us the splendid possibihty of 
predicting the nature of seasons, but surely we cannot 
expect that Nature, who 1s usually so reticent, will dis- 
close her secrets to a nation or aiace who will not take 
reasonable trouble to complete their knowledge of the 
physics of the earth °” 


Now there 15 no man of science who will gainsay these 
remarks coming from so distinguished an authority , and ıt 
1s quite obvious that if the promoters of the expedition had 
taken alittle more trouble and given a little more publicity 
to their action, the deputation might have been able to 
enforce its main aiguments by this and other additional 
“reasons” given by othe: eminent men of science 
Before it 1s too late, then, and another year is lest, it is 
to be hoped that the views so ably expiessed by Dr. 
Stewart and held by all who have studied the subject in 
which he is such an acknowledged mastei, will be placed 
before the Government ın the most forcible manner pos- 
sible. The sun cycle to which he refers and which we 
now know governs cyclones and iainfall in certain parts 
of the earth, may ıt not also have something to say to the 
vely passage to the Pole itself? May not the ramy mild 
seasons, wh.ch in the northern temperate zone, have more 
than once, to say the least, followed the sun-spot maxi- 
mum, influence the dense masses of polar ice and make 
navigation more easy” If no one can answer this ques- 
tion, we have in this point alone a sufficient “reason” for 
undertaking the expedition , while the study of the whole 
phenomena including the spectrum of the aurora would 
fuinish another, if the mele numbe1 of questions were to 
have weight , and it 1s cuuous to notice, that while we re- 
main so ignorant of the nature of whole ranges of pola: phe- 
nomena in tie case of om own planet, the solar polar phe- 
nomena have recently been investigated by Prof Respighi, 
with marvellous success, by means of the new method 

Sooner or later the polaı phenomena of the earth must 
be studied, and then vaiiations laid down in cuves 
Modern science demands this, and every year now lost it 
may take ten to recover The question 1s, 1s England to 
have a hand in this matter? Itis nota question between 
A’s or B’s pet theory of getting to the Pole Will the 
Government refuse the expedition, now that Admural 
Richards, the distinguished Hydrographer of the Ad- 
miralty an officer in whose hands we may with safety 
leave the clams of cosmical science, has volunteered 
to command ıt? In the centuries to come, it will be 
told how I.ngland, in 1870 and 1871, sent out expeditions 
to observe eclipses of the sun, how in 1872 she sent out 
the Challenger, how 1n 1874 she sent out expedi'tons to ob- 
serve the Transit of Venus Why, then. should 1873 not be 
thus distinguished ? We firmly believe that the Government 
have obtained a firmer hold upon the best side of English- 
men by their aid to these scientific expeditions than by 
all their merely political measures , and surely a universal 
approval, separated as far as possible from a party feel- 
ing, 18 the best thing Government can strive to obtain 

We believe a statement that the Government has re. 
fused the expedition will be receivei with universal 
disappointment by every class of Englishmen, to whom 
the memores which dwell round the name of Captain 
Cook and a whole navy of Arctic explorers in the past are 
very dear and a source of pardonable pride, 
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"THE PROGRESS OF NATURAL SCIENCE | 
DURING THE LAST TWENTY-FIVE YEARS 
II a 

Do G the last quarteı of a centuy, the his: 

d toly of the formation of our earth has assuined 
anewaspect When the Cosnos appeared, the opinion pre- 
vailed that our earth, once a globe of liquid fire, became 
coveied with a crust of congealed scorize, on which, by- 
and-by, the first animal and plant life made its appeai~ 
ance , after an almost infinite length of tame, during which 
the Silurian, Devonian, Carboniferous, and Permian stata 
weie deposited, a terrible catastrophe, affecting simulta- 
neously the whole eaith, so completely destroyed thevfirst 
paleeozoic life, that not a single species suivived the 
universal devastation. Upon the lifeless expanse, ıt was 
supposed, appeared then, forming the Secondary Fauna 
and Flora, entuely unconnected with and different from 
the extinguished one, until after frequent repetitions- of 
the same process at longer or shorter intervals, man 
made his appearance, and along with him all existing 
plants and animals with him begins the Historical 
Period, whose duiation has not exceeded 6,000 years 
The causes of these world-wide 1evolutions Geology 
sought ın the violent reaction of the molten inter:.o1 
against the once extremely slender crust 

In opposition to these views, the opinion peculiarly 
associated with the name of Lyell has made way, that no 
violent revolutions, retuining at intervals, destroyed the 
external structure of the earth and all the life 1t sustained, 
but that all changes even in the earliest times affected 
only the earth’s surface, and that these could only be the 
results of the same powers of nature which are actively 
at work on the eath at the present time and that more- 
over, the gradual, but eve: active powers of wate, of an, 
and of chemical change, have perhaps had a greater 
share in accomplishing these tiansformations, than the 
fierce leat of subterranean masses of lava The ex- 
plorers of the buried remains of plants and animals show 
i, to be impossible that all life in those geological forma- 
tions could have been destroyed simultaneously, for many 
species ale common at several stages, in particular 
many existing animals and plants reach far back into 
the primitive world Man himself could be shown to 
have been contemporary with many extinct species of 
plants and’ animals, and therefore his age on the earth 
must be extended back to an indefinite period Man was 
witness to that inundation which buried the plains of the 
old and the new world under the waves of the sea of ice, 
Even in the immediately preceding period, when the sub- 
tiopical elephant, rhinoceros, and hippopotamus disported 
themselves in the lignite woods of Middle Europe, have 
tiaces of mankind been found Only in the most recent 
times has a foundation been laid for the pre-historic 
1ecords of mankind, by means of which we may be 
able to obtain a knowledge of the state of civilisation, 
weapons, implements, and dwellings of that primitive 
race 
No book of 1ecent times, Dr Cohn thinks, has influenced 

“to such an extent the aspects of modern natural science, as 
Charles Darwin’s work “On the Origin of Species,” the first 
edition of which appeared in 1859 For even to so late a 
period, was the immutability of species believed m , so long 
was it accepted as indubitable that all the charactenstics 
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which belong toany speciesof plants andanımals weretians- 
mitted unaltered through all generations, and were under 
no cucumstances changeable, so long did the appear- 
ance of new fauna and flora remain one of the impene- 
trable myste1ies of science He who would not believe 
that new species of animals and plants, fiom the yeast- 
fungus to the mammalia, had been crystallised parentless 
out of transformed materials was shut up to the belief that 
m plimeval time an omnipotent act of creation, or, as if 
my be otherwise expressed, a po ver of nature at present 
utteily unknown, interfered with the regular progress of 
the world’s development , yea, according to the researches 
of D’Orbigny and Elie de Beaumont, twenty-seven diffe- 
rent acts of creation must have followed each other pie- 
vious to the appearance of man—but after that, no more 
It was Darwin who lifted natural science out of this 
dilemma, by advancing the doctrine that the animals and 
plants of the late géological eras no more appeared all at 
once upon the scene, than those of the pieceding epochs 
simultaneously- and suddenly disappeared , on the con- 
trary, these are the direct descendants of formei species, 
which gradually m the course of an exceedingiy long 
period, through adaptation to altered conditions of life, 
through the struggle for existence, through natural and ` 
sexual selection have been changed into the new species 
Professor Cohn does not doubt but that Darwin and 
his school may have over-estimated the reach of the 
explanations given by him to account for the tians- 
mutation of species, and especially the importance of 
natural and sexual selection, but the fundamental fict has 
been established, and will remain so foi all future time. 
This fact is that the collective life of the earth, from the 
beginning even until now, and from the fungus-ceil up to 
man, represent a single series which has neve: once been 
b.oken, whose members through direct propagation have 
proceeded out of each other, and in the course of a vast 
period have been developed into mamfold and, on the 
whole, perfect forms 

The sciences which are concerned with life have during 
late years been cultivated on all sides, even in earlier 
years Cuvier and Jussieu had done as much foi zoology 
and botany as the state of discovery in then time per- 
mitted, but since 1858 the boundaries of both kingdoms 
bave been widely extended by the labours of Carpenter, 
Huxley, and Pourtalés 

After refe.1ing to the 1esearches of Goethe in the last 
century, and those of Bauer and of Johannes Muller in 
the present, in 1eference to the physiology of plants and 
animals, Prof Cohn says it was only in our own time, 
and first in 1843 ın Schleiden’s “ Grundzugen der Wissen- 
schaftlichen Botanik,” that the new principle was followed 
out, the principle, namely, that all vegetable phenomena 
and all the various forms of plants proceed from the life and 
the development of their cells After Schwann discovered 
that animal bodes also were bwk up from an analogous 
cell, mainly by Vuchow was then developed from this 
punciple the modein cellular physiology and pathology”: 
which traces the condition both of healthy and diseased 
men and animals back to the life-function of their cells 
But, as the lecture, says, to attempt to follow out the 
advances made by science in these duections during the 
last twenty-five years would require a laige volume, and 
cannot be done m the space of a lectme or an article, 
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Even the cell itselfhas been changed Until Schleiden’s 
time it was a httle bleb filled with fluid ; we now regard it 
as a soft glutinous body constructed out of the albuminous 
protoplasm first distinguished by Mohlin 1845, and which 
is covered with a cellular integument, as the oyster is 
with its cell After waxing eloquent over the cell as an 
entity, an “ego” by itself, and its relations to the outer 
world, Prof Cohn says that science now teaches us that 
there 1s only one life and one cell, the cell of plants and 
of animals being essentially the same The most highly- 
developed animal differs from the simplest plant only in 
the number and greater development of the matter com- 
posing the cells, but above all, to the more complete 
elaboration (Arbertstherlung), and the stricter subordina- 
tion of the separate cells to the collective life of the or- 
ganism Between the two extremes of the living world, 
the yeast-fungus and man, there is the same difference 
as thera 1s between a group of individual men who do 
not know how to organise their strength, and a strictly 
-disciplined, well-ordered army suitably formed and well 
armed, and which, by the strict subordination of the 
many wills to the central authority, 1s always equal to 
the highest achievements 

It 1s true that these scientific researches into biology 
have left as yet the most important questions unsolved 
It 1s not yet possible to regard all life-piocesses as simple 
modifications of the othe: forces of nature and to ascer- 
tain their mechanical equivalents , we cannot yet convert 
absolute heat or light into hfe, and although chemistry 
is daily do'ng more and more to bridge over the gaping 
chasm which once separated the organic and inolzanic 
systems, 1t has not yet succeeded in finding out the pre- 
cise matter which exclusively supports the life-process, on 
which alone the cells subsist Thus, then, the beginning 
of life 1s still wrapped in obscurity 

After referring in this connection to the transmission 
of epidemics amongst plants, animals, and man, and to 
the microscopical labours of Leeuwenhoek, Ehrenberg, 
Gagmard-Latour, Schwann, and Kutzing, Prof Cohn 
goes on to say that the investigators of the present time, 
to whom Pasteur has given a powerful impulse, have 
been the first to establish beyond doubt that without 
Bacteria no putefaction, and without yeast-fung: no fer- 
mentation takes place , that this decomposition 1s accom- 
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marked off divisions of nature, without any regaid to the 


neighbouring and closely alled regions, which must neces- 
sarily lead to the one-sided view that these divisions be- 
long to Nature herself In the present generation, on the 
other hand, the several physical sciences have entered into 
the closest organic union Physics and chemistry along 
with mathematical astionomy and geology, have been 
blended into a new science—the history of the develop- 
ment of worlds , paleontology, systematic botany, and 
zoology have been joined into a united science of oi- 
gam.sms , the physiology of plants and of animals have be- 
come coalesced in universal biology, the boundary 
between the organic and morgamic aspects of nature 1s 
being ever more and more obliterated, and out of the 
several natural sciences a single uniform, univeisal natural 
science 1s being constiucted 

But the deeper natural science penetrates fiom outward 
phenomena to universal laws, the more she lays aside hea 
forme. fear to test the latest fundamen'‘al questions of 
being and becoming (Sern und Verde), of space and time 
of mitte: and force, of life and spirit, by the scale of the 
;nductive method, and the more confidently she lifts her 
views concerning the universe out of the cloudy atmo- 
sphere of hypothesis mto the clear ether of theory 
giounded on fact, so much the more will the gap be 
narrowed which since Kant has separated science from 
philosophy Schiller’s advice to philosophers and men of 


science— 
“ Feindscha't sei zwischen euch, noch ist das Bundaiss zu fluke, 
Nur wenn in Kampf ihr cuch trennt, dann wird die Wahr- 
he't enthult,” 
has been followed for more than half a century, to the 


gam ofthe natural sciences, but often to the injury of 
philosophy, which would knock away the firm ground from 
under ourfeet But since Herbart and Schopenhauei, and 
especially through Hartmann’s labours, have the two 
chief drifts of the work of the human mind been approach- 
ing, andif natural science has a mission to mould the 
future of our race, she must court the purifying influence 
of philosophical criticism and this mussion, in Dr 
Cohn’s estimation, the science of the futuie cannot 
reject. Its importance rests not merely in the much ın- 
teresting and useful information which can be made 
availible to trade and industry, for daily economy and 
universal civilisation , she must buld a sure foundation 


plished only through the sustenance and living activity of | for ou: collective view of the universe, for our knowledge 


those microscopic cells 

Many a mystery of hfe wilt doubtless be unfolded to us 
if our opticians duiing the next twenty-five years should 
manage to raise the power of the microscope in the same 
proportion as in the previous quarter of a century, in which 
it has been at least quadrupled, The best microscope of 
Schiek and Plossi ın 1846 did not magnify more than 509 
diameters , the “immerston-lensxv.” of Hartnack over 2,000 
diameters Still Dr Cohn does not venture to hope that 
during the next twenty-five years all the questions of science 
which are at present being agitated will be solved As 


| 
| 
, 
| 
| 
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of ultimate and highest things It must be no longer the 
case that even our most educated classes, in consequence 
of insufficient education, have neither inteiest nor m- 
tellizence for the pursuit and acquisition of scientific 
knowledg2 Moreover, science will be no more able to 
shun battle witn other systems of the univeise which have 
been hallowed by the traditions of a thousand years, 
than weie Sociates and Aristotle, Copernicus and Gali- 
leo. Victory will lre on the side of truth 

But f anxious souls should fear that with the advance 
of ascientific knowledge of the universe among the people, 


one veil after another 15 lifted, we find ourselves behind a would come a breaking up of political and social Ol der, 


still thicker one, which conceals fiom our longing eyes 
the mysterious goddess of whom we are in search 

Dr Cohn, in concluding his eloquent addiess, attemp*s 
to point out the characteristics which distinguish the pre- 
sent fiom the past generation In the former epoch 
students confined their researches to single and carcfully 


let them be assured by the teaching of history. When 
we perceive the flash of an clectric spark we certainly 
do not take it for a bolt darted by the revengeful 
Jupiter and as the vault of Heaven is iesolved into air 
and light, so also must the Olympus be shattered which 
was built theieon. But the ideas of the t.ue, the beauti- 
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ful, and the good remain unshaken , they have been all | some extent also on the resources of the taboratory It 
the more firmly established, for they have been deduced | 1s a question whethe: some few of them are not 
from ths order of the universe and from the mind of man | more suitable for the lecture table, or to be perfoimed 
linself And that the pursuit of natural science does ; under the unmediate superintendence of the teacher 
not lead to materialism, and in no wav injures the ideal | It would, perhips, have been an improvement if tne 
muad, 1s vouched fo: by the case of Alexander von Hum- | author had distinguisied those experiments which he 
bolJt him-elf, who, even in extreme oll age, kept up his j tluaks are necessary for the student to perform This 
love for reszaich and power of work as well as his lively ; would certainly assist a student working privately, and 
sisceptiblity for and energetic share in all the nobie : would to some extent be a sort of moral obligation on 
puisuits of mankind some teachers who might be inclined to run through the 

Dr. Cohn concludes his lecture, so brimful of true bosk supeifirially Most of the experiments may be 
cloqueice founded on saber fact, w.th a ugh com- successfully performed ifthe directions in the book are 
pliment to the many worthy quaiities of the Pre-» adheicd to, which are for the most pat fully and clearly 
sident of the Silesian Society, Dr Goeppert Such a | expressed At the end of each chapter there 1s a shoit 
man as he is said to b2, the lec.urer truly savs, Jesue, printed im italics, of the principal facts which 
| 
| 


miy hope, lke Goethe, Humboldt, and other previous | have been demonstrated, and these form a very valuable 
philosophers, to miintain to the utmost limit of existence, | prit of the book At the end of many chapters theie 1s 
life, heart, and spirit full of the freshness of youth, and, | also pliced a nimber of questions and exercises on the 
moreovel, in late: generations be hoisued as a tiue | substance matter of the book, dealing, however, more 


guardian of the highest good of grateful mankind particularly with those points which are found to be 
stumbling-blocks to students It is recommended that 


the answers to these should be written out and examined 
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ae socks EEL I by the teacher, which, though it would involve a con- 
Tutroduction to Dno: ranie Ch motiy By W G Valentin, | siderable amount of labour, would render the laboratory 
FCS (London J and A Caurch.ll) | teaching much more thorough and efficent Many of 


the questions are by no means easy and a student who 
can conscientiously answer them will have acquired a 
very fair knowledge of elementary morganic chemistiy 
The notation used is the same as that employed by 
Dr Frankl nd in hs ‘Lecture Notes” This, per- 
haps, may be a drawback to the use of the book by 
some teachers, although it appears tnat of late years 


chemistry entirely by piaictica. work, and atthe same time | this system has gained much ground It consists 
gives the student a clear knowledge of the general prin- essent.ally 11 the use of a series of compound radicals 
ciples of the science The very frst v ords, indeed, afford ! formed on the type of hydroxyl or peroxide of hydrogen, 
a good idea of the system pursued throughout the work | and in the cmployment of thicker type to 1epresent 
I.xpernment 1—“Fuill a glass cyl nder or a test-tube with | certan elements which act as the grouping elements of 
water, and invert it over a besin contaming water, &c” | cach compound Thus sulphuric acid is represented as 
This experiment 1s the collection cf hydrogen evolved | consisting of the radical SO, com ined with two semi- 
from the action of sod.um on wyer This quota-| molecules of hydioxyl, thus SO, (HO), or, written 
tion may bz taken as almost typical of the book , according to the abbreviated formula, SO, Ho, when 
The methods of prejaration and the properties of | Ko represents a semi-molecule of hydroxyl , a sulphate, 
the various elements and simple compounds are | as, for instance sodic sul phate, would be represented as 
studied by means of vey carefully described and S0, (Na0O)., or SO, Nao, m which the monad radical 
well-chose1 eaperiments, and from his experiments “he | Nao {sodoryl) has replaced bydioxyl, basic sulphate 
student 1s taught to draw deductions and gincralisations ; would be SO, (BaO,)’, or SO, Bao”, in which Bao’ is a 
In this way the fundamental law» of chemistiy are | compound dyad radical, consisting of one atom of barium 
deduced from experimental facts, and a sound foundat.on | and two of oxygen, and replaces the two semi-molecules 
of chemical knowledge is obta:ned ‘This method scarcely ! of hydroxy! ‘Ine author uses the second of these formule 
1equues any recommendation, the fact that the author | throughout the work, although, perhaps it would appear 
has adopted it afte: a long experience of practical teach- : slightly less complicated if the fist of these two kinds 
inz in one of our largest laboratones 1s one proof amongst } Of formula had been used This system of formulating 
many that the practical system of teaching 1s the oily | bodies with the use of this class of radicals has been 
one which yields good and satisfactory results This ' employed for many years in the field of organic chemis- 
method of experimental teaching 1s now coming moie } try. so much so, that ıt 1s impossible to study this branch 
and moie into general use, and pernaps to a greater | wi.hout being familiar with the system We cannot see 
extent in chemistiy than in any other science | any reason why inorganic chemistry should not be treated 

In the work before us there ale 160 expeiiments care- | In a similar manner, and we believe that this system will 


of thisvolume It is in catty a second and 
nuch imp oved edition ot the first pirt of ‘ Valentin’s 
Introduction ta Qualitative Analysts and it 13 very 
eicouraging that a second edition 1s so soon wanted 
This book is one of a class watch for the sake of Enghsh } 
science we could wish were more numerous It teaches | 


W E must congratulate the author on the appear ince | 
| 
i 
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fully described, most of whicl are surable for the student | gradually and suely spread Graphic illustration is also 
himself to perform , there are a few howevei, the suc- | employed, and is very useful in explaining the constitu- 
cessful performance of which .s almost beyond the capa- | tional symbolic formule employed in the book There 
bilities of young beginners The selection of experiments | seems no doubt that the fear that students would ma- 
is left to individual teachers, and must depend to | tertalise, as ıt might be called, thesegraphiciepresentations 
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was unfounded The gicat argument advanced against the 
use of giaphic illustration has been that students would 
imagine that it was intended to convey the positions of 
the atoms in space, and their lmkinz or binding to each 
other , but m practice this has not been found to be the 
case As soon, however, as the pupils have become 
thoroughly familiar and conversant with the use of 
symbolic constitutional formu’a, tl ere ıs less necessity 
for the use of graphic formule, except, perhaps, in the 
case of complex isomeric organic bod.es 

T he theory of the atomicity of chemical elements 1s 
also used throughout the book, and the author states that 
he has found it to be remarkably conducive to the quick 
and thorough understanding of chemical changes ‘This 
theory 1s without doubt of great use in assisting the mind 
to generalise and grasp the numerous 1eactions of the 
elementary bodies, and by thus mtroducing this theory 
we are enabled to systemat.se to some extent the stad of 
chemistry, and therefore to materially aid the memory 

The illustrations are numerous and well executed, and in 
almost all instances give a very good idea of the hind of 
apparatus, which should be employcd in the various 
experiments In conclusion we think that if a student 
were to work conscientiously through this book he will 
secure a fair knowledge of elementary inorganic chemistry, 
which will serve as a suitable groundwork for him on 
which to found an extensive knowledge of this subject 
We therefore cordially recommend this work to the notice 
of all teachers of practical chemistry 


- _ —— me mae ~ 


LETTERS TO THE EDITOR 


{ The Editor does not hold himself responsible for opinions expressed 
by his correspondents. No notice 1s taken of anonymous 
communications | 

Peniodicity of Rainfall 


Tur remark of Mr G J Symons in NATURE, December 
26, that ıt seems to him “more likely that the effect of cyclone 
is simply to alte: the locality of deposition” of ram, suggests a 
doubt whether the 1¢clation between ram and wind 1s sufficiently 
considered The amount of evaporation must always be the 
chief element in the question of rainfall, and the total evapora- 
tion of any period must be much affected by the amount of 
wind Evapo.ation may go on tapidly in still air, but 1 1s 
almost necessarily increased if the au 1s moving Storms ove 
the sea not only brmg moving air over a wet surface, but they 
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m 1816 17 (also twenty-two years before 1838), In a small 
book—‘** Chronological Tablets,” published 1801, article on 
*“Storms,” gieat ones, m 1794, Oct 6, 1784, Dec 5, 1773, 
March , 1751, Dec , 1740, Nov 1, 1703, Nov 26 (the 
Great Stom, cede ‘Ciy Remembrancer,” also Nautical 
Jlagactue, Jan , 1843, my extracts), this 1s not m the eleven- 
year serts , 1658, Sept (death day .of Oliver Cromwell, fifty- 
five yeais before peat 1703 storm), dc 

Now as the sun and moon are probably prime agents 1n these 
penlodic hunicanes, we get It x 365} == 40r7 § days, being 
156 periods of 25d 18h , 147 periods of 27d 7h, 7m , and 
136 periods of 29d 12h 43m, nearly 


lyp log r = 1 1447300 = D = 
Offord Road, N , Dec 16 


— 


l 1; nas ery nearly 


S M Dracu 


Pollen-~eaters 


Frovanote in NATURE, Dec 19, 1t appears that it has hitherto 
been a mooted question among entomologists whether any species 
of Diptera are pollen eaters I have often watched certain 
slender-bodied flies, belonging to o1 allied to the famuly of Noverers 
(Ss A'da), in the act of feeding on the pollen of various flowers, 
which they effected by a quick jakmg and giinding movement 
oftne mandibule I once witnessed the exhibition ofa much more 
su ptising taste by one of these mests, which, together with a 
small yellow ant, I watched for a considerable time feasting on 
a gout of resmous matter that had exuded from a wound in the 
bark of a spiuce fir-tiee 

Mention of ants reminds me of Mr Meldola’s statement 
(NATURE, vol vi p 279) that Dr Bree has pronounced then 
aphis milking instinct a myth While an undergraduate at 
Cambiidge, I have more than once been a- pleased spectator of 
this mythical performance , but Dr Bree’s incredulity may be 
e\plained by the fact that all ants have not this instinct At 
least, tnough for many years constantly on the look-out for it, 
only one instance of ıt has come under my notice on this side of 
the Channel On one occasion when I introduced an ant among 
a number of aphides, her fist act was to seize one of them ın 
he jaws, but after carrying it for a short distance ove: the 
backs of its fellows, she released it, and made what haste she 
could out of the company of creates whose polite attentions 
she seemed by no means to appreciate 


Kalde:ry, Co Donegal W E HART 


Fresh Water on the Coast of Tobago 


WAITH reference to my letter of the rrth ult (NATURE, vol 
vu p 124) I forward the following further information with 
regard to the appearance of fresh water on the coast of Tobago, 

1omised from the same correspondent 

‘The appearance of foreign water on our southern coast in 
the months of August, September, and Octobe, 1s by no means 
a rare thing This water 1s always of a dark colou, emitting 
after a time a mostoffensive odour, and leaving on the beach a 


also very laigely mcrease the area of that surface by creating | line of a frothy substance of a peculiar odour and yellowish 


waves and foam ‘The evaporation duiing a cyclone may be 
presumed to be enormous Wind in fact 1s almost always 
drying, even when rain is falling 

May we not on this account see a theoretica) probability in 
favour of Mr L.ockyer’s belief that the cycle of sun-spots com- 
cides with that of ramfall > 

If the sola: spots indicate mequalities of temperature, the 
sun’s heat when they are numerous will be radiated m bundles 
of iays of unequal power These we may suppose, being, 
directly meident on different poitions of the earth, will cause 
special barometric differences here The recult will be special 
winds, and therefore special evaporation , followed by unusual 
rainfall ‘The locality of this extra ramfall will of course ¢epend 
on other causes, partly on the direction of the special winds, and 
if 1t should be thiown on polar 1egions or anv othe: pait of the 
eaith where it escapes observation, there will be an apparent 
falwe in the cycle This also seems not inconsistent with ex- 
perience as far as it goes , ALBERT J Morr 

Athenæum, Liverpool, Dec 31, 1572 





Eleyen-Year Rainfall Period 


THE Royal Exchange storm of Nov , 1838, happened twenty- 
two years before Prof C, P Smyth’s Hypcrboican one of Oct, 
1860—twelve years ago. 





I have heard of a great one at Dantaic -7 


gieen colour 

‘The mflux to which I called your attention surpassed any- 
thing of the kind ever seen here Iam not aware that anyone 
has tested this wate, or preserved any portion of it Mia 
m had some brought to his bath for salt wate:, and thinking 
that his servant had played him false, he .epaired to the bay, 
(Scarborough) and found the water thee fiesh instead of salt 

‘There 1s much difference of cpimton here as to the source of 
this water Capt — supports the views of those who hold 
that ıt comes from the Oronoko To do this, that great nver 
must force its flood 180 mules against the cquatonal stream and 
trade wind, while the nyers to windward, egy the Demerara, 
Essequibo, dc, discharge their watcr into that stream, which 
impinges on our southern and eastern shores, leaving unmustake- 
able evidence of 1ts power 

‘ May not the Amazon have something to do with this phe- 
nomenon? It is said to send its waters ‘pure and unmixed’ 
info the ocean 300 miles I haye had no information as to 
excessive rains on the continent ” Rawson W Riwson 

Government House, Barbados, Dec 2, 1872 


International Book Conveyance 


Tue benefits conferred upon science by the Smithsonian Insti- 
tution ale known toall your readers The object of this note 1s 
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to ask if ıt is mpossible te find in the old world wealth and 
energy enough to copy one small ranch of Prof ITenry’s excel- 
lent work J refer to the Smithsonian system of book excianges, 
and I wish to know how much longer .t is to contmue easier and 
infimtely cheaper to exchange publications with one’s corre- 
spondents in the other hemisphere than it ts between London 
end Paris Let me give an actual case I recently sent two 
identical parcels of books, one to Utrecht and one to Washing- 
ton The former cost 5s €a, the latte: cost nothing In sider 
ihat no one may run away with the idea that it would cost any 
very large sum to carry out this suggestion, I may remark that 
the Smithsonian system which 1s on g large scale, with agencies 
at Leipsic, Stockholm, Ch-istiania, Copenhagen, Amsterdam, 
Paus, Milan, London, and Melbourne, besides its American 
ones, only costs 1,000/ perannum We nave only to copy on a 
dimimished scale and to utilise existing agencies 
G J Sysons 

[See our note thts week refering to an institution established 

at Haarlem —ED ] 


Dr Cohn’s Address 


‘THERE 15 a passage in Dr Cohn’s addiess as reported in the 
Chistmas number of NATURF ip 137), which greatly needs 
colrection — 

“ Since, in the year 1842, an unknown physician m a Swabian 
country town, Dr Mayer, of Hed ronn, pomted out that a ham- 
mer 424 hilogrammes in weight, which fall, from the height of 
a metre on an anvil, 1aises the keat of the latter by one dezree 
centigrade 7 

Leaving historical accuracy out of the question, this 15 a gross 
misstatement of the physical fact The correct statement 1s that 
the whole heat generated by the blow (which will be partly 
taken up by the hammer and partly by the anvil) will ke as 
much as would heat a Aideyiaut of water one degree centigrade 

Malone Road, Belfast, Dec 28 J D Evrrrrr 


[Ih Cohn’s wordsare —“Satrr Jahie 1842, em unbskann- 
ter Arzt ın emei schwabischen I endschaft, Dr Maye: von Hen- 
bronn, nachgewiesen hatte, dass em 424 Kilogiamm sciweier 
Ilammer, welcher emen Meter uef auf eimen Ambos fallt, den 
letzteren um einen Centigrad ers umt,” &e ED ] 





Saimoniıdæ of Great Bntain 


Sour months ago I inquired tLrough the columns of the /n/? 
newspaper if any sportsman, fisherman, or naturalist would oblige 
me by replying to the following queries respecting the rarer Se/- 
nomade of Great Batam Firstly whether Salmo fore. (the great 
lake trout) had ever been takenin any lake m Wales, and, secondly, 
whether any of the Gwiniad tribe (Cor yoiz), such as the 
Gwinial of Bala, the Vendace of I och Maben, and tue Powan 
of Ireland , o any of the Chars (Selo salrelinus) have ever been 
taken in any lake which s not e glacial /ake—that 1s to say, a 
lake wluch either hes in the tracks of an ancient glacier, or that 
1s dammed up, or otherwise surrounded by moraine matter? 
‘Lhe only 1eply with respect to the first query was from Sir 
Philip Egerton, to the purpose that he took a specimen o? oalire 
jirox m Bala Lake in 1871, thus establishing the fact that this 
fish still limgeis m North Wales To the second question I have 
reserved no ieply Isat possible that I may be more fortunate 
among the many natuialsts and geologists who take NATLRI ? 

Pendock, Tewkesbury WS SYMONDS 


Geographical Distribution of Dipterocarpez 


Mr Brvrgan, in his address to the I mnean Society, de- 
livcred May 4, 1872, remarks in a note, ‘Di, Hooker has, for 
instance, remarked that no Dibia p a have been found east 
of Borneo,” but that in the present state of our knowledge it 1s 
premature to endeavour to cstablish well-marked limi's between 
the flora of the western anc eastern portions of the Indian 
Archipelago 

Padre Blanco (no great authouity, however), descrives several 
species of Dipieroca? pus found m the Philippine Islands, and I 
myself sent to Mr Robert Brown seeds of two species, one of which 
in shape and size iesembled the figue given by I indley in his 
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in these islands, valuable resins are collected The wood of the 
trees, which are very large, 15 also of some economic value 
Manila, Oct 8 W W Woop 
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Honest Cyclopædias 


A FEW weeks ago Mi A R Wallace asked in yom columns 
if there existed such a thing as a cyclopædia which did not mis- 
lead or blind the inquuer by harassing and often useless cioss 
references As no one has yet answered Mr Wallace’s question, 
will you permit me to direct lus attention to that admirable 
work, almost equivalent in its fullness to a cyclopcedia and far 
super.or,to any cyclopzedia I know in its recent and careful com- 
pation, namely ‘‘ Brande’s Dictionary of Science,” edited by 
the Rev G W Cox Rodwell’s Dictionary ıs excellent, but 1s 
not so comprehensive as the last edition of Brande oe 


more eae ny 


“The Boring in Sussex” 


On the gth inst I was fortunate enough to find what 1 believe 
to be the f; sf foss? from the Sub Wealden poring at Netherficld, 
three o1 four shells of the genus Cyclas, in dark blue shale from 
a depth of rooft. There was also a small piece of what Dr 
Bowerbank thinks 1s a J’aledina 

«\s there are Wealden fossils, ıt 1s supposed that the borer has 
not yel got through the lower Wealden beds 


St Leonaid’s, Dec 17 J E II PEYTON 





Reflected Sunshine 


Tur recollect on of a letter from Prof Tyndall’s pen, which 
appeared in NATUR? some months ago, induces me to coniribnte 
an account of a curious sun effect recently seen from the summit 
of the Kudure Mukh, a hill nearly 6,200 ft high 

The Ghauts here mse in bold scarps fiom the plains, lage 
tracts of the latter bemg at this season under wate, n prepara- 
uon for the last nce crop 

Whilst resting one evemng on the edge of the cliffs, I noticed 
as the sun declined that his reflection was approaching a series of 
sheets of water some six or eight miles off Each of these pools 
cast upwards through the blue haze that overhung the plains a 
brilliant beam of light, the oblique rays fiom the water crossing 
‘hose from the sun, anc forming with them a chessboard pattern 
of light and shadow that was singularly beautiful 

As the sun dipped luwe: aud his reflection fell full on the still 
expanse of water, the scene became almost magical There shone 
a second sun at one's feet, its wealth of beams, undimimished in 
splendour, springing from the veiy bosom of the earth 

It required, indecd, but little stretch of :magination to fancy 
that a real sun was glaring up through some ghastly chasm in 
our globe This pheno nenon must be of frequent occurrence in 
many parts of the world, and whereve: the distance between the 
observer and the reflecting surface 1s sufficient to gieatly reduce 
the size of Lnown objects, with which the eye naturally compaires 


| the apparent diameter of the reflected sun, the spectacle must 
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‘t Vegetable Kingdom,” in his .ilustration ofthe genus The secds | 


of Duft oca fus are so peculiar, that a mistake 1s not easily made 
in determimig most of Le species From some of those found 


, the way most other timber 1s found to 


always be a startling one 

Since my return fiom the district a friend who was camped at 
the Mukh prior to my visit there has told me that he also 
noticed the effect described above, and used to climb the hill 
every evening of his stay for the purpose of seeing it 

Mangalore, Noy 21 E W PRINGLE 


rer wuema 


Electricity and Earthquakes 


Ir has been suggested that earthquakes may be caused by 
electiical discharges in the imterio. of the earth, and this may 
account for some remarkable effects of the great shocks which 

ere so destructive to Manila in 1863 

It was observed that the effects of this 
tributed in a peculiar manner over the comparatively small space 
occupied by the city and suburbs On the banks of the uiver and 
canals, and through the northern quarter, great damage was done, 
while to the southward the mischief was comparatively slight 
In paits of the town where large chuches and other solidly- 
constructed edifices were iuined, other and shghte. bwldings 
p-aced near them escaned almost without injury This was par- 
ticalarly noticed in the pansh of Quiapo, where the cnurch was 


* The wood of one very large species, according to Padre Blanco, was 


earthquake were dis- 


formerly used in bulding the famous Acalpulco and Manila galleons, from 


tI « circumstance that, when pierced by cannon shot, 


It does not splinter in 
do 
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destroyed, while two very tall and isolated houses at a short 
distance escaped One of these houses has a side-wall nearly 
6o ft high, and another one supported by othe: houses The 
same partial effect was observed m other places, the terrestual 
disturbance having been, as it were, distributed in veins or cul- 
rents, n the Ime of which everything went down , but outside of 
these lhmits the damage done was compatatively slight, The 
exaggerated accounts published of the loss of hfe and mjwuy to 
the city have probably never been exceeded 

We hear fiom the province of Albay (the southern extremity of 
the island of Luzow) that the grand volcano, the Mayon, was 
agam m eruption, though at the last advices no damage had 
been done This 1s perhaps the most beiutifully symmetrical 
volcano in the world Fiom almost every pomt of view the 
outline is equally elegant A few years ago I was fortunate 
In witnessirg ^ fine eruption of the Mayon, which lasted for 
many days Dy means of a powerful telescope I wis able to 
watch its piogiess from a station at the base of the moun- 
tam The ejected matter appeared to be 1ed-rot stones only,” 
nothing like lava streams being visible Indeed most of the 
volcanos of the Philippines thiow out only scona, ashes, 
and, it 1s said, in some cases hot water, but all mforma- 
tion on these subjects 1s so lable here to gross exaggeration, 
that little dependence can be placed on anything but personal 
observation 

Another volcano, about 20 or 25 miles fiom the Mayon, called 
the Bulusan, which has been dormant for many years, began to 
throw out columns of smoke soon after the eruption of the Mayon, 
which I witnessed 

I regiet I have not been able to ascertain whether these vol- 
camc distuibances have had any effect upon the thermal spring- 
of Tivi at the base of the Mayon ın causing an intermission in the 
flow, &c The waters of these springs, which are very limprd, 
deposit large quantities of silicious scuter, which encloses anything 
thrown into them I have a piece of ordinary mat, which, in 
vulgai phiase, 1s completely petrified The temperature 1s nearly 
boiling , but it 1s dangerous to approach the openings too nearly, 
and thermometrical experiments are difficult Some of the con- 
cietions from certain parts of these springs are very massive, and 
when bioken appear to be a nearly transparent silex 

Manila, Oct 7 W W 


P S —The post brings fmthe: accounts of the new eruption of 
the Mayon, which has assumed a formidable character, and 1s 
said to be the most violent which has occured for many years 
Some lives have been lost among the natives, who have their 
Manila hemp plantation on the flanks of the volcano, and great 
apprehension prevailed in all the villages around the base of the 
mountain The new volcano on the island of Camiguin remains 
in a semi-active state—smoking, but without any regular eruption 
Those who have visited 1t lately report that it 1s steadily inci eas- 
ing in volume, the mmegular mass becoming larger daily, and 
working towards the sea The inhabitants have generally 1e- 
tuined to the island, but the villages in the immediate neighbour- 
hood of the volcano aie still deserted Camiguin ıs important 
from its plantations of Mamla hemp (Ausa texte), and a good 
deal of capital 1s invested in them 

Oct 10 


Woop 


Atmospheric Refraction 


Ir Mı Wallace is still in search of facts on unusual atmospheric 
refraction, I would refer him .n the first place to ‘‘Scoresby’s 
Arctic Regions,” and Scoresby’s “ Greenland,” in both of which 
works very full and accuate information 1s given as to facts 
obseived by the author, in the second place to the Phil Trans 
fo. 1798, 1799, and 1800, containing papeis by Latham, Vince, 
and Wollaston , thirdly, to “ Annales de Chimie,” first serres, 
vols 29 and 39, the forme: contamıng a pape: by Monge at 
p 207, and the latte: a paper by Gorsse at p 211 

Mone 1ecent observations are described in NATURE for July 28 
and August 25, 1870, and August 25, 1872 

Ifany of your readers can inform me of any important contri- 
butions to the literature of Mirage besides these above mentioned 
I shall be greatly obliged 

J D EVERETT 


* These appeared as if slowly pushed up from the interior of the crater, 
and, rolling out over its edges, went thundering down the cone, throwing out 
showers of fire as they struck the rocks oreach other This eruption was well 
seen by me from two opposite stations, and was said to have been equally fine 
when viewed from «ll sides of the mountain. 
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BIELA’S COMET* 


¢¢ T [ELA’S Comet ıs my subject this time, A startling 

telegram from Prof Klmkerfues on the night of 
Nov 3oran thus —‘ Biela touched Earth on 27th search 
near Theta Centauri’ 

“I was on the look-out from comet-11se (16°) to sumiise 
the next two mornings, but clouds and rain disappointed 
me On the third attempt, however, I had better luck, 
Just about 174" mean time, a brief blue space enabled me 
to find &ze/a,and though I could only get four comparisons 
with an anonymous star, it had moved forwaid 25 5 ın four 
minutes, and that sett/ed its being the right object Ire- 
corded it as—‘ Circular , bright, with a decided nucleus, 
but no tail, and about:45” in diameter’ This was in strong 
twilight Next moining, Dec 3, I got a much better 
observation of it , seven comparisons with another anony- 
mous star, two with one of ou current Madras Catalogue 
Stais, and two with 7734 Taylor This time my notes 
weie—§ Circular , diameter 75”, biight nucleus , a faint 
but distinct tail, 8! in length and spreading, a position 
angle from nucleus about 280°’ I had no time to spare 
to look for the othe: comet, and the next morning the 
clouds and rain had returned 

“If I get anothe1 view before posting this I may be 
able to add a hasty postsciipt The positions, the first 
rough, the second pretty fair from the two known stars, 
are— 





Madras M T RA (Anpirent) P D 
hm s h m 9 ens 
Dec 2 17 33 21 I4 7 27 124 46 
3 I7 25 17 I4 22 29 125 4 28 


HINTS ON COLLECTING ARACHNIDA 


[? having been suggested to me by Mr Sclater that a few 
hints on the collecting of Arachnida might be of 

use for natuial history collectors and travellers in foreign 

parts, I have had great pleasure in drawing up the fol- 

lowing notes on the subject, and shall be glad to 1eceive 

collections of these animals from any part of the would. 
1—-What are Arachnida ? 

These are Spiders, Scorpions, Harvestmen, and Mites 
with several other allied groups (which have no English 
names), such as the Thelyphonzde, semi-scoipion-like 
creatures with a slender palpiform tail, and of consider- 
able size, the Phsyutdea, short-bodied creatuies of a 
somewhat spiderish appearance, but often of large size, 
with a horny skin, and fore-legs of immense length and 
gieat slendeiness , and the So/fagzd@, creatures which, 
if they can be said to resemble any others, are perhaps 
mote like abnormal-looking spideis with a heavy head 
and great double jaws than anything else 

2-—-What places do Arachnida live in? 

Little need be said on this, for there 1s no place so 
barren, or so fertile, or so wet, or so diy, or so stony, but 
that some, and generally most, of the Arachnida may be 
found mit Collectors abroad are often prevented from 
collecting birds or insects by weather, but Arachuzda 
may be got ın any weather, even 1f the collector be con- 
fined to the house Numerous species may be found in 
corners and crevices , beneath old bark, or detached 1ocks 
and stones, myriads of spiders haunt They are also to be 
found among moss and deérzs in damp places, in holes, 
in banks and rivei-sides , among the lower stems of grass 
and rank herbage, and the bordeis of swamps and ponds, 
on tree trunks, among lichens, on bushes, in blooms of 
flowers—ain fact, to repeat it, everywhere, often moving 
in the hottest sunshine, and often concealed duning the 
day, coming abroad at dusk and ın the night 

3 —How to collect Arachuida 

The mere modes of capturing them need not be much 
detailed , there 1s an advantage ın respect to Arachnida 
over all the Zzsecfa in then being unable to fly The 


* Extract of a letter from Mr N R Pogson, Madris Observatory, to 
the Astronomer Royal, dated Dec 5, 1872 
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greater number may be seized with the fingers with a | INTRODUCTORY LECTURE OF THE MURCHT-. 


little practice, and immediately plunged into a bottle of 
spirits of wine, or any other stiong spirit , but many large 
ones may be boxed with large pill boxes (of couise, only 
one ın each box), and at the end of the day may 
be suffocated with brimstone or chloroform, and then 
put into the spirit Where a collector ıs collect ng 
insects, he may catch many swift-running o1 strongly- 
jumping spiders by placing his open net in front and 
driving them into it with the other hand A large um- 
biella ıs a first-rate implement for beating boughs or long 
hei bage into, 

4--What to do with Arachuida afte: having cauzht 
and bottled them 

All that need be done 1s to put as manv into a bottle 
a3can be fairly got into ıt There is no need to put 
large specimens into one bottle and small into another, 
for ıt is found practically that a judicious mixtme of 
laige and small is of no disadvantaze, but rather the 
contrary 

One special point to be always obs2rved is to fill up 
the bottle, where the specimens do not quite do so, with 
small bits of soft paper crushed up and gently inserted, 
until the contents fail to move abou. with the motion 
and shaking of the bottle, 

The best bottles aie 4 oz plnals, 1 oz, 2 0z, and 4 oz 
wide-mouthed ditto, all of which ale kept in stock by 
chemists or bottle-makers in England ‘The smallest of 
these will hold a large number of small specimens, and 
the largest are large enough for all exept a very few of 
the gigantic Alyea/d@ and sco~pions, for che latter ıt must 
be a barien region which will not furn'sh an empty 
pickle-bottle capable of holding some scores of the 
largest species Tight corking 1s, of course, necessary, 
and in hot regions tying down of the corks 

Ofcourse any notes on the sexes of species o1 their habits, 
&c as well as on their colours as these sometimes fade in 
spirits, are valuable , and where notes can be made, there 
should be a supply of test tabes of various sizes into 
which the example noted should be placed with a witten 
card or lette:, witha parchment numbei corresponding 
with the numbeied note The tube should then be filled 
with spirit and stopped firmly with a piece of cotton-wool, 
and placed wool! downwards, :n one cf the wide-mouthed 
phials A number of tubes may thus be packed into a 
phial, but spits should also be always put mto the phial 
as wellas into the tube 

Where there 1s a fear of handling spideis of laige size, 
or scoipions, a simple pau of forceps may be made 
of a piece of bent hoop-iron, rivetted at the bend through 
a piece of inseited tough wood, this gives sufficient spring 
to keep the digital joints always extended a little way 
With these forceps-47 achnzda of a large size may be safely 
caught, or extiacted from holes and crevices. 

Mr Bates’ plan for killing the Mygales on the Amazons, 
was to get them into a tin pot or box, put the cover on, 
and place it fo. a few minutes upon the glowing embers 
of a charcoal fire These] means of kill ng may be used 
where neither brimstone nor chloroform are available 

Fiom the above hints it will be seen that, compared to 
the trouble of collecting buds mammals, or insects which 
require careful setting and drying, the trouble of collecting 
and preserving Arachnida 1s n:l and m all tiopicaliegions 


an intelligent native would collect hundreds of specimens | 


in a day if he were only furnished with two or three large 
bottles full of strong spnit 


Thus all that ıs necessary for the complete equipment | 


of a collector of Avachzida ıs a large umbrella, a pair of 
forceps (such as aie above described) about twelve inches 
long, two or three dozen of the bottles above-mentioned, 
a hundred or so of test-tubes of different sizes, a httle 
cotton-wool, soft paper, and some strong spirit, which 
may be got on the spot nearly everywhere 

O. P CAMBRIDGE 
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SON CHAIR OF GEOLOGY AT EDINBURGH, 

SESSION 1872-3 * 
B EFORE entering on the special subjects to be treated 

of in the following couse of lectures, 1t 1s most desir- 

able that we should definitely shape to ourselves theobjects 
we have in view By domg so we can the better take 
stock fiom time to time of oui gains, and judge at the end 
how far we have succeeded in achieving any solid ad- 
vantages 

Now, if I put the question frankly to you, What do you 
propose to accomplish by voluntarily placing yourselves 
under such a cowse of instruction as that which begins 
here to-day? you will, perhaps, 1eply that your desire is 
to know something more of a science which offers to your 
minds so many points of interest Z 

The task you have undertaken promises to be a pleasant 
one, and possibly all the more so since there may be a 
very general impression among my audience that your 
duties here will te rather an exercise of the memory than 
of the reasoning powers, and hence a not unwelcome relief 
from severe: studies, = 

I should be sorry to dispel so pleasing a belief, on the 
contrary, ıt would give me some assurance that if our 
conjoint efforts fail the fault will he with me, and not 
with you Nevertheless, I have a deep conviction that, in 
secking here merely an addition to your knowledge, you 
would neither do justice to the subject we are to study nor 
to yourselves 

Í know only too well that the ımpartıng of knowledge 1s 
popularly supposed to be the only arm and purpose of 
natural science teaching, and that this notion pervades 
our system of education I believe it to be but a partial 
view of the truth, and even at the risk of being thought 
dull I would lay before you anothe: view, that you may see 
what additional objects you may, ım my opinion, accom- 
plish here, besides storing your minds with facts 

No one who thoughtfully considers the state of public 
feeling in this country at the present time can doubt that 
we are on the eve of educational changes more momentous 
than any which have come to pass for centuries It 1s not 
merely that education has become a political cry , that it 
fo.ms a staple element in the declamations which fill the 
air from the halls of St Stephen’s to the village green , 
and that all this oratory finds furthe: exposition and 
enforcement inthe public prints It is not merely that we 
believe ıt will be hard, a generation hence, to find a man 
or woman throughout the land who cannot at least read 
and write These results, profoundly important as they 
aie, do not fill up the whole measure of change which 1s 
impending, nor are they those which most nearly con- 
cern you and me at present 

It 1s impossible that such radical reforms should be 
worked ın the primary education of the country without 
an influence, and perhaps an extremely potent one, upon 
the higher forms of culture On every side, indeed, we 
can already descry indications of the coming changes- 
changes, however, which are not wholly, nor even, perhaps, 
chiefly, due to the disturbances of our primary educational 
system, but which would assuredly have been brought 
aout, even had no sweeping Parliamentary legislation 
taken place 

Nowhere can these indications be more significantly 
seen than among those conservative educational centres, 
where it might have been supposed that the call for reform 
would have been longest ın making itself heard and 
obeyed Even there the old and time-honoured traditions 
aie losing their hold The young blood of a newer time 
has begun to quicken some of the most dormant of our 
1nstitutions 

Uncompromising opposition 1s apt so to embitter a 
struggle, that what 1s at first only a desire for reform par- 
takes in the end somewhat of the blind fury of a revolution 

* Given on Nov rr by Prof Gekte, FRS 
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These men are not in much 
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nly haven 


ring mind i 


rid full of infinite diversity 


ss, discover such a unity of plan 
ith.every’part of nature. 

man shall know what his 

r written or done, nor that he 

: o the nature and 


i Now why is this 

r the last two hundred years his 

je external world have been so thoroughly 

is no longer a mere higher kind of animal, 

i as other animals of the phenomena in 
gress around him, and well-nigh as helpless as they in 

é inevitable struggle with the elements. For thousands’ 
years he had aspired to rule over but one, and that the 
, of the domains of which he was made lord at the 


ween d that which 
possessed only afew generations ago? Can you trace 
o the teaching of the schools? Is it the fruit ofthat 
tional system handed down tous from older centirics? 
edly not, it has sprung from a sphere of education 
of the schools. It is to be traced, without doubt 
wil, to the strides which modern physical science has 
1. Man has gone to school elsewhere than in the 
‘rooms, He has proved himself too, to be an apt 
‘for in the comparatively short space of time in 
‘has given himself to these pursuits, he has 
ch a mass of knowledge as has enabled him 
vork greater changes on the face of the globe and on 
own relations to it than had been effected during all 
© previous centuries put together. 
this wide-spread dominion over nature we stand 
rated. by a kind of gulf from our forefathers. And 
strange as it may seern, we have made no corre- 


ding change in the range of subjects which are still 


prescribed for the higher education of the country. We 
d our young men and young women to bë trained 
3 in the same modes which were in use a couple 
ago ormore. We live inthe days of railways 
iphs, and we educate our youth as if they 

the introduction of mail-coaches. 
iat both in the higher schools and colleges, 
entary subjects, of which natural science 
én at the option of the learner. But 


_The seience-elasses there, though , 
, optional, are often also popular with the scholars, Int 


these subjects are not made essential par 
education, nor does any provision exist for mal 
‘more than mere sources of information. They a 
“maade use of as implements of intel 
And even the use to which they are put. 
ata man- may attain the highést ac: 

a yet remain as ignorant as a’schoo. 

nest facts and phenomena areund him, ani 
the causes which make his own age to differ so p 
giously from the ages which have gone. before it. : 

remember being much impressed with this f 

when as a boy, I met among the hills of Skye, a m 
who had not long taken his Master’s degree at Cambrié 
and who had retired to that remote region for the p 
poses of further study. We happened to get into con 
sation regarding the origin of the mild climate. of 
north-west of Scotland. On being question 
to the influence of the Gulf-stream, My friend, 
had never heard of a Gulf-stream, refused to be 
to be more than one of what he called my “geo 
speculations,” and would hardly even credit the s 
master, who, whenappealed to, gravely assured h; 
he had heard of the Gulf-stream before I was bor 

This may be an extreme case, but it is an actua 
It serves to show that though a man can hardly fa 
pick up some acquaintance with science in the ¢o 
of ordin ite 


his academic honéurs even without such ins 
I am well aware that in one wayo 

of at least one science, sometimes a 

several, is very commonly carried awa’ 


they may 


resting experiments, pretty specimens and amusing dia- 
grams are exhibited, and some amount of information 
is communicated, even if no spécial interest should b 
awakened in the subject, and no clear mental gain shoul 
be the result. But this is far from the sort of position 
which, as it seems to me, science ought to hold in hi 
education. ae 

If culture is to be really Hberal, that is,. 
generous, surely it ought above all things to re 
and fairly the spirit and character of the time. 
shuts out this influence and continues to maint: 
standard fixed for a wholly different time, does it 
cease to be truly liberal? Full of reverence for the p 
and striving after the fullest use of the heritage of wisi 
which the past has bequeathed, a liberal culture, 3 
be worthy of the name, must recognise that no standar 
however serviceable for the time in which it was erecte 
can be permanent; and that the limits which it set 
its own age cannot bind the ages to come, For the 
of continuity and evolution embrace the working: 
the human mind as well as the operations of outer nat 
And in the end it will be as impossible to keep.the 
of youthful thought confined in one narrew. and 
fashioned channel as it would be to restrain the t 
which is every moment rising to overflow its banks, 

No great foresight 1s needed, thereforé, to pere 
that before many years are past the stereotyped. curt 
lum for what is called a liberal education, whethe 
higher schools or in the universities, must be moditiec 
It is not enough that a young man or a young womar 
should be permitted a choice as to the acquiring of som: 
knowledge of science beyond that needed for theo 
standard, This knowledge, but still more the intelléc 
training by which it was originally obtained, should 
essential part of any system of education truly dese: 
now-a-days the name of liberal, And the «want. 
training should be. regarded as quite as serious 
in education as an ignorance of Latin.or mathem 

l (To be continued.) 
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166 Aiak 
ON THE SPECTROSCOPE AND ITS à 
APPLICATIONS | P À 

I. 


\ E now approach Newton's great discover¥ which is 

this :—“ 7he light of the sun conststsaf rays aiffe- 
rently refrangible ;” that is to say, if we takea beam of 
sunlight, and make it pass through a prism, Wwe shall get 
colours of different refranzibility. We ṣe" then that 
if, instead of two coloured beams, we pass oné of per- 
fectly white light through the prism, the action of the 
prism is at once to turn that" beant into a beautifully 
coloured band, which will remind you of a rainbow, It 
was this which Newton didina dark room, which led him 
to his important discovery. White light is compounded 
of light of different degrees of refrangidility. But how 
is it possible to show the truth of Newton’s assertion that 
white light is compounded of these different colours? We 
can do so by simply placing in the path of the coloured 
beam which you see passing through the room, another 
prism placed in a contrary direction, as shown in Fig. 10; 


) you sce in a moment that we get back white light ; for the 


* second prism exactly neutralises the effect caused by the 
first, and the ray proceeds as if nothing had happened. 
Possibly you may ask, is it true that white light is built 
up of all colours? That question can be answered to a 
certain extent by an experiment of a different order. If 





Fic. 10 —Recomposition of white light by means of a second prism 


a disc, divided into sections and coloured with the 
principal colours of the spectrum as shown in Fig. 11 be 
taken, and if it be true that the idea of white light is 
simply an idea built up by the eye, because we have all 
these multitudes of light waves perdetually pouring into 
it with a velocity that is very much greater than anything 
which can be translated into words, surely we should get 
something like-this effect also if we were able, by rapidly 
rotating this screen, to obtain a more or less perfect 
substitute for white light. The coloured disc being made 
to rotate rapidly, you sec we obtain something like an 
approximation to white light, though the white colour 
does not come out so clearly as it might do. Now I 
am very anxious that you should see that this is really 


oa “an, effect due to the flowing in of light from different 
¢ parts of that wheel into the eye, and so forming this 


- compound impression, which is conveyed to the brain ; 
and so if instead of illuminating the disc continuously 
by the electric lamp, or by sunlight, it is illuminated 
intermittently, by an electric spark, you would see 
that although the disc is rotating rapidly all the time, 
each separate colour is now discernible, and the disc 
appears to stand still. The reason of this difference is, 
that in one case the rotation of the wheel builds upa 
compound image in the eye, and in the other case it 
cannot do so, because the flash of the light is much more 
rapid and instantaneous than the rotation of the wheel. 
There is one more experiment which can be easily 
made, to show that all the beautiful colour which we get 
in nature is really reflected after all, and that if our sun- 


light, instead of being polychromatic—that is to say, com- 
pounded of all these beautiful colours—were monochro- 
matic, or of one colour only, the whole expanse of creation 
would put on a very different appearance from what it 
does. If, instead of illuminating a diagram, the letters 
of which are ase bright colours, by the white light 
of the electric lamp, we illuminate it by a light that only — 
contains one colour—by the yellow light of sodium, for 
instance, and then look at the diagram, you will see that 
some of the letters upon it are almost invisible, whilst 
others are very clear, the yellow light only allowing a dif- 
ference to be seen of more or less depth of shade, there 
being no difference in colour. But when we allow the poly- 
chromatic light from the lamp, or as weget it from the sun, 
to shine upon the diagram, you at once see that all these 
letters are of different colours, and burst out, as it were, 
into beauty, This experiment feebly indicates the advan- 
tage we possess in living in a universe Jit by white or 
polychromatic light, instead of light whichis merely blue, 
or yellow, or any other single colour. 

Hitherto we have spoken only of refraction. 1 now in- 
troduce the word disferston, which represents simply a 
measure of different refractions, or the difference between 
the bending of the red and the violet rays of light. Jn an 
ordinary spectrum the difference Between the red and the 





Fic. 11.—Recomposition of white light by means of a rapidly revolving 


disc coloured in sections > 


violet is the difference of the refraction of those two 
colours by the prism, and the angle which the red, or 
yellow, or other colour forms with the original path of the 
compound-beam is called the angle of deviation. 

There is one other consideration which we owe to 
Newton. In his very first experiments, that great philoso- 
pher discovered that the quality of the spectrum depended 
very much on the following consideration :—If I wish to 
get the best possible effect out of a prism and the purest 
possible spectrum, I have so to arrange it that the particular 
ray which I wish to observe, whether the yellow, the blue, 
the green, or any other, leaves that prism at exactly the 
same angle as the incident compound ray falls on it. 
This angle is termed the angle of minimum deviation. 

The two things, therefore, of greatest importance in this 
subject which we owe to Newton are, first, the explanation 
of the dispersive power of the prism; and next, the 
pointing out the extreme importance of arranging the 
prism, so that if we want to observe any particular part 
of the spectrum, the rays constituting that part of the 
spectrum should leave the prism at the same angle as 
the white light fallsson it. 

It is very curious, however, that Newton, although he 
made many experiments on prisms, really omitted one of 
the most important points, which you will see 
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Pic. r2.—Upper diagram, Spectrum near 
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hofer lines in the solar spectrum. In the light whi 
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have. come if it were not better employed, does not 

and therefore the image of the slit cannot be painted 
Iam glad to say that we know a little more abc 

these lines than we did some years ago. — 

imagine the enormous mystery—the wonder iL 

almost—with which this question of th 2 













was approached, until they were. thore 


and recollect that we owe the discovery. © 
‘which we are enabled now to determine t 
acting in the atmospheres of the mest dis 
simply to the fact that Dr. Wollaston, inst 

























4 round hole, used a slit ; and to the otheradd: 
that Mr. Simms, instead of using that slit- 








































prism, used a lens and made the beam parall il 
allowed that parallel beam, after it had passed through 
he prism, to pass into another telescope,and form an 
image of the slit. You see how closely connected are:the 
grandest discoveries with the skill and suggestiveness of 
those who supply different instruments for our use. 

>: Now I must ask you to come back again to the prism, 
“have already told you that dispersion is the measure of 
e difference of the refrangibilities. If we take a prism 
but. really is com- 
inds of glass, and 
it will be dif- 
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stinct spectra, showing that ‘there is something: in the 
fferent layers of which this prism is composed which 
turns the light out of its path, and which disperses it 
more in some cases than it does in others. The cause of 
this is the density of the glass composing each layer: 
‘some kinds of glass are nearly twice as heavy as others, 
and fortunately we are not limited to glass, for if we were 
-we should not be able to go so far in these inquiries as 
we do. The prism in reality consists of three separate 
‘pieces of glass of different density, and it may be seen 
that the three spectra obtained are differently refracted. 
It: is a very natural conclusion that the heavier and 
denser glass should have a stronger | jen on the light 
han the lighter glass has. So that, it these inquiries, j 
we want to get great dispersion, not only must we us 
heavy glass, but we leave giass behind altogether, as 
umongst the liquids we find some which give even a 
rreater dispersion than the densest glass. If a beam 
passed through a hollow prism of glass filled with 4. 
sulphide of carbon, the spectrum obtained is much 
onger than that produced by the densest flint glass we 
































consideration of great import 3 in: 
‘If the angle of a prism be large, a rayof light travi 
from one prism to another, enters the second a 
extremely small angle, under which circumstances a lar 
amount of light is reflected, but still it is not better to us 
a greater number of prisms of a smaller angle than a 
smaller number of a larger one, Again in spectroscopes 
of many prisms it is essential that there should be some 
arrangement by which each part*of the spectrum. s 
e observed with each prism at the angle of mir 
deviation for that ray. This may be done in many 
and the beam may be made to pass back again thr 
the prisms, thus doubling the amount of dispersion. 
these points I shall have more to say presently. i 
. Another important consideration, besides the purity of 
the material, is the perfect figure of the slit. You might 
imagine that the slit of a spectroscope was perfectly eas 
to make ; but, judging by the results of the manufacture, 
it is extremely difficult, for a perfect slit is still very rare 
the best being made by Steinheil of Munich... Mr. 
Browning has suggested making the slit of at | 
of gold, which will not rust, or be acted upon r 
| temperature, and which also will take: 
out any very great difficulty, 















































NORMAN LOCKYER, | 
(To be continued.) 

















$; nd now k ; us go on toa third important point in th e EEE NEE FTESE ANTEA NERETAS ee ee EEA 
-gaatter. We are not limited to one prism if we wish to NOTES 

















get a great amount of dispersion ; if you will think the 
“matter over, you will see that there is no good reason 
Why we should not employ two, and then you will find À i | TARR GOUTOUN 
‘that the dispersion will be considerable. So you see, | ° the Kew controversies. I rof, Monen, writing from Liege, is. 
first, we have a single prism of a dense substance ; by glad that Dr. Hooker:has received “le plus haute distinctio 
‘increasing the angle we get increased dispersion, and | scientifique que notre pays peut conferer , . . dans une moment 
then we get it still further increased by adding ancther | on vous (Dr. H.) soutenez une lutte vive et penible pour. 
“prism, and so we might go on, adding prism after prism, | Fhonneur de la botanique.” ee: 
until we get to any number of prisms arranged in the best l 


Tur Académie Royale de Belgique has elected Dr, Hooke 
c Membre associé.” This has been done as their contributiot 






In their desire to uphold the standard of medical teaching 
the authorities of Charing Cross Hospital have committed an 
act which presents the appearance of an injustice. Not-onl 
have they not elected anyone to the vacant post 
tor of Anatomy at their school, but they have sen folle 
announcement to each of the candidates +-—“ Resolved :-That i 
the opinion of this Committee, the gentlemen who have offergi 
themselves as candic for the Demonstratorship of Anato: 
have not had sufficient practical experience in teaching an 
to justify the Committee in selecting any one of the: 
Committee would, of course, have been perfectly w 





































mount. that the spectrum of the sun, as 
mapper irchhoff and Biinsen, is several yards in 
length, although itis nothing but a succession of images 
of one of the finest slits which our best opticians are able 
to make. n 


You see, therefore, that our spéctroscop 
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setting aside all the applications, but it was surely, to say the 
least, unwise thus to challenge criticism on the soundness of 
judgment of the Committee, since rt 1s generally known that 
among the candidates was at least one who has had quite excep- 
tional opportunities, not only for practical work, but also in 
teachmg—-Dr Jas Mune, who has been Demonstrator in 
Anatomy and Pathology to several medical schools both in Scot- 
land and in London, has filled for some yeais the post of Pro- 
sector to the Regent’s Park Zoological Gardens, and whose 
original papers and monographs (upwards of seventy m number) 
are universally recognised as evidence of quite unusual powers 
of reseaich and demonstration Our original workers are so 
few, and their opportunities of emolument so slender, that ıt 1s 
doubly hard that they should receve discouragement of this 
natwe at the hands of a body specially bound to encourage the 
practice of original research 


AT a meeting of the Bombay Geographical Society on 
October 16, ıt was resolved to make arrangements to amalga- 
mate that Society with the Bombay branch of the Royal Asiatic 
Society 


Tux following are the names on the Cambridge Natural 
Science Tupos —First Class—Whitmell (Trmity), Saunders 
(Down ), Teall and Yule (John’s), the last distinguished in 
Comparative Anatomy and Physiology, and the last three equal 
Second Class—Gaskell (Trin H), and Ranking (Cuth), 
equal, Hebert, (Caius) Third Class—(ail equal), Barron 
(Caius), Dew Smith (Trin ), Knubley (Mag ), Marshall, W C 
(Trin), Smith, J (John’s). 


THE elements of the new planet (No 128), discovered on the 
might of Dec 4-5, by M A _ Barrelly, are given ın the last 
number of Ast onomische Nachrichten Tt 1s of the tenth mag- 
nitude 


THE stations which the expeditions organised by the American 
government intend to occupy for the purpose of observing the 
tlansit of Venus will be mostly on the islands and coasts of the 
Pacific Ocean, from New Zealand on the south to the Aleutian 
Islands on the north, and fram the Sandwich Islands on the east 
to China on the west Telescopes and photographic apparatus 
for eight ‘stations have been ordered from the firm of Alvan 
Clark & Sons, Cambridgeport, Massachusetts, and it 1s probable 
that nearly all the apparatus will be of Amencan manufactme 


WE regret to announcethedeathofW J Macquorn Rankine, on 
Dec 24, 1872, Professor of Engineering m Glasgow University 
We hope next week to give an account of his hfe and labours 


WE egret to have to announce the death of Mr Archibald 
Smith, LLD, FRS, of Jordan Hall, Lanarkshire Mi 
Smith was born in! 1814, studied at Glasgow and Cambridge 
Universities, being m 1836 Semor Wrangler and fast Smuith’s 
Prizeman in the latter, the second wrangle: was Bishop Colenso 
He afterwards went to the Chancery bar, devoting his leisure to 
mathematical studies, his contributions to science being of high 
practical value He was employed by Government to make a 
magnetic survey of the Antarctic regions, in connection with 
which he, im 1862, published his ‘‘ Admiralty Manual for the 
Deviation of the Compass,” which was republished and trans- 
lated into various languages Mr Smith received from the 
Royal Society one of its Royal Medals, from the Emperor of 
Rusza a compass set with diamonds, and iecently from Her 
Mayjesty’s Government a gift of 2,0007 as a mark of their appre- 
ciation of the value of his researches 


We learn that the Brighton Aquanum}] Company propose 
eventually to embrace in their building sections representing 
Zoology and Ornithology There are now in course of construc- 
tion a large tank foi Repiha, and a seal pond On Monday 
last a fine young seal was brought from the London Zoological 


Gardens, and 1s now the centre of attraction to visitors There 
are also some very fine specimens of Axolotl (Axoloteles guttatus) 
lately received fiom Mexico Considering the shoit time the 
aquaiium has been in working order, and the loss of the late 
manage, Mr Lord, the present efficient state of the building 
reflects great credit on all concerned 


AN examination will be held in Exeter College on Tuesday, 
January 28, 1873, and the following days, for the purpose of 
filling up four Scholarships and three Exhibitions Two of the 
Scholarships are of the annual value of 80/ each, and two cf 
them of 60/7 each To the latter, candidates born or educated 
for the three years last past in the diocese of Exeter have a prior 
claim, but only if they are duly qualified by their attainments to 
be scholars of the college Otherwise these Scholarships 
also will be open Of the Exhibitions one is woth 63/ per 
amun, the second is worth 50/ per annum, the third 1s worth 
45/ per annum, and the holder of it, as also of the first, must 
apply himself to the study of Dvmuity Candidates for the 
Scholarshtps must not have exceeded the twentieth year of their 
age on the day of election There is no lumt of age for the 
Exhibitions One of the Scholaiships and one of the Exhibitions 
will be given for proficiency in Natural Science, if sufficiently 
good candidates present themselves Papers will be set in 
Chemistry, Physics, and Biology, but special weight will be 
given to excellence in Biology Candidates in Natuial Science 
must satisfy the College that they possess sufficient Classical 
knowledge to be able to pass 1esponsions 


THE exhibition for National Science at St John’s College, 
Cambuidge (517 for three years), has been awarded to Mr W B 
Lowe, who was educated at Rugby, and Mr Taylor equal 
McAllister, who highly distinguished himself ın the examination 
for this exhibition and in mathematics, was elected to one of 407 
fo. four years 


Mr DITTMAR, of Edinburgh University, has been appointed 
Assistant-Professor and Junior Demonstrator of Chemistiy at 
Owens College, Manchester 


Me J] J TAYLOR, of Giggleswick Grammar School, was 
elected on Wednesday, December 25, to a Natural Science Ex- 
hibition, at St John’s College, Cambridge, for proficiency in 
chemistiy and physics 


Mr ALEXANDER PEDLER, F CS, has been appointed Pro- 
fessor of Chemistry in the Univeisity of Calcutta 


WE are favoured by Prof Griffis with a copy of the Yapan 
Daily He aid, which contams some notes of the ascent of the 
volcanic mountam Fujt Yama, on Septembe: 8 and 9, 1872, by 
an officer stationed at Subashu: From his own very careful 
observations, compared with that of otheis, and corrected by 
instLtuments at the Lighthouse Department at Benten, the officer 
estimates the total height at 13,080 32ff The only vegetation 
found on the summit was small lichens, while icicles hung from 
the rocks all round There are a few stone huts on the summit, 
in which people live during the summe: The sides are lined 
with woods, principally ms, larch, birch, and mountain ash 
The approximate diameter of the ciater 1s guen as 1,770 ft, and 
its depth 440ft The bo tom of the crater appeared to consist 
of a small patch of sand, thoughit might have been duty snow 
The sides are all loose clinke1, affording no foothold, unless with 
the assistance of a rope 


THE Bulletin dela Socrédté de Geogiaphte contains a paper by 
M H Duveyuer, on Livingstone’s explorations, from 1866 to 
1872, accompanied by a very pretty provisional map, which will 
no doubt require some alteration in the future A paper on the 
Gulf Stream by M E Masqueioy, seeks to combat the theories 
advanced by Di Pete:mann in Nos 6 and 7 of the Afitthelungen 
for 1870 
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TRE advanced sheet of the AZéthevungen, which Di Peter- 
mann has been good enough to send us, is occupied with an 
exceedingly interesting and carefully compiled abstract of the 
history of discovery m the most northerly 1egion of Asia, be- 
tweea the Lena and Yenise1, fiom the year 1734 to 1866 This 
fo.ms No 73 of the papeis on the geography and exploration 
of the Polar Regions, and 1s accompanied by one of those ad- 
imiably constructed maps which form so enjoyable and valuable 
a feature of Dr Petermann’s invaluable periodical Tne sheet 
also contains part of a second paper on Di Lavingstone’s ex- 
ploiation of the Upper Congo 


THE last number of Le Tou, du Monde contains a ‘ Revue 
Geographique” of 1872, devoted chiefiy to African discovery 


AT a mecting of the managers of the Edinbuigh Royal In- 
firmary, held on December 23, the followimg resolution was 
passed —‘‘ That the managers of the Royal Infirmary resolve 
to admit females alieady enroled in the students’ iegister for 
Scotland to receive clinical instruction, at a separate hom fiom 
that at which male students aie admitted into the hosptal, and 
in a stated numbe: of wards, contaming eighty beds, to which 
the female students must confine therr v sits , and 1emtt to 2 sub- 
committee to make the requisite arrangements and alterations ” 


AT a meeting of the new Med.cal Microscopical Soctety held 
on Decemba 6, Mr Jabez Hogg was elected President, and a 
code of rules was adopted The meetings will take place on 
the third Fiiday of each month, from October to July mclusive 


A. MICROSCOPICAL so ée was given on the evening of Dec 19, 
to the students of St Thomas’s Hospital, by the President and 
Secretary of the physical staff of that hospital (Mi Wagstaffe 
and Dr, Evans) 


WE lean from the Atheneum that the Earl of Derby would 
have formed one of the Arctic deputation, had he not been 
unavoidably detained m the country, and that he has expressed 
lus cordial wishes for the success of the 1epresentation that has 
been made to Goveinment 


Tue Revista del Sur, of Chile, states that showeis of sand 
occurred on July 3, m Araucaria, of sufficient extent to cove: up 
all the planted fields of the Indians, and oblige them to take 
refuge on the north side of the mountam This 1a1n, supposed 
to have come from an eruption of Mount Llaima distressed the 
Indians so much as to drive them into the neighbourhood of the 
white settlements. 


Tire Court of the Haberdashers’ Company 1ecently granted 
five exhibitions of 50/ each, for thee years, to assist the holdeis 
(at Oxford, Cambridge, and London Universities) in then fur- 
ther educational or professional pursuits Besides these exhi- 
bitions, 1507 was voted with a view to assist the education of 
childien and giandchildren of liverymen The same company 
has unde: its management five schools, new schemes for which 
are progressing with the Endowed Schools Commissioners 


THe Novembe: number of Si//uman’s Fors nal contains the 
first pat of a very able paper by Piof Joseph LeConte, m 
which he proposes his “ Theory of the Formation of the great 
Features of the Earth’s Surface ” It 1s an admuable example of 
cleat scientific reasoning and dese: ves the attention of all geologists, 
especially of those who believe the earth to be an extremely thin 
ciust enveloping a molten and gaseous mass, He believes that 
IIumboldt’s formula, that all the effects of igneous agency are 
the result of ‘the ieaction of the interior on the crust of the 
earth,” must form the pomt of departure of every true theory ; 
but in departing from this vague foimula, only the most confused 
and contiadictory notions seem to prevail among geologists 
M LeConte has for many years thought much on the subject, 
and his paper is an attempt to emerge from the chaos which now 
eaists into something lke clearness of perception on this 
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supremely mteestmg point He ıs convinced that the whole 
theory of igneous agencies—which 1s little less than the zholv 
foundation of theoretic geology-—miust be reconsts ucted on the bases 
of a sohd carth Another very valuable article in this number 
is Mr C A Young’s “Catalogue of Biight Lines in the Spec- 
tium of the Solar Atmosphere,” which has already appeared in 
NATURE 


Tar number of La Revue Scrertifigue for December 21, 
contains Prof Hackel’s introducto.y lecture on his taking 
possession of the chair of Zoology, recently founded in the 
University of Jena, the subject is ‘‘ the Progicss and Object of 
Zoology” The same number contains a notice of the institution 
recently founded at Haalem, named ‘‘ Bureau Scientifique 
central Néerlandaise,” which proposes to do for Emope what 
the Smithsonian Institution does for Amenica, effect -with 
ceitainty, regulanty, and a minimum expense, eachange of 
publications between the now very numerous Emopean scientific 
societies Any Society wishing to benefit by this mode of 
exchange, sends a suficient quantity of its publications to 
the Bureaun, which in return sends back to ıt copies of the 
publications of all the societies connected with it At the 
end of the year the necessary expenses are divided among the 
varous paiticipating societies The:schemelooks plausible, and 
if well conducted might turn out to be very useful 


As usual at this season of the year the Royal Institution 1s 
doing its best to puivey for eager holiday-mahing youth a 
judicious mixtuie of the wé/e and the dulce, and as usual it has 
been emimently successful, if we may judge from the delight with 
which the hundreds of boys and gus who filled the well-known 
theatre last week listened to Piof Odling’s fascinating story of 
Awand Gas It will be seen fiom our diary that the second and 
third on the same subject will be given on Tuesday and Thuisday 
next 


Tan Screntific Antes wan contains some mteiesting statistics 
conceining the eatremes of heat to which various parts of the 
world are subject Probably the hottest country 1s Thuibet, 
though its most southern pait 1s 30° from the equator, its ex- 
treme summe: temperatuie reaching to the height of 150° The 
fact that the night temperature, even in summer, sometimes sinks 
to the fieezing point, orly serves to aggravate the discomfoit of 
this extreme neat Next comes Senegal and Guadaloupe, with 
a maximum temperature of 130°, that of Persia bemg 125°, 
while the maximum of Calctitta and the delta of the Ganges is 
5° less In Cape Colony and the African diamond diggings the 
mudsumimei heat 1s 105°, that of Greece being only one degree 
less, while that-of the comparatively far north city of Montieal 
is only one degiee less than Gieece, and one more than New 
Yok In Great Butam, Siam, and Pemu, the extieme does 
not exceed 85°, while that of Sibera is as high as 77°, two 
degrees highei than ın Scotland, and four above that of Italy 
In Patagonia and the Falkland Islands the highest is 55°, ten 
degrees abovethat of Southein Iceland In Nova Zembla the 
maximum tempeiatue is only 34°, two degiees above the 
fieezing point of water 


We lean fiom the Tunes of India that while Mr T T, 
Cooper 1s about to make another attempt to penetrate into 
China from Momein, the well-known French traveller, M Gar- 
me, who was the leade: of the French expedition through 
Yunan into China, 1s about to start on another exredttion from 
China though Thibet to India M Garmie: has aheady left 
Hongkong for Shanghat to commence preparations foi his 
journey i 


WE have received the prospectus of a néw monthly half-ciown 
magasine, to be commenced in January, and which we are told, 
has already received a large number of subsciibers It is entitled 
the Practical Afagazine, and will be supported by original conti- 
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butions from the pen of distinguished wiiters on commercial 
subjects and applied sciences It will also be an illustrated 
cyclopzedia of industrial news, inventions, and improvements, 
collected from Foreign and British sources, for thé use of those 
conceined in raw materials, machmery, manufactwies, building, 
and decoration, It will cary out what 1s greatly needed—a 
careful and systematic survey of the industrial activities of 
America, Germany, and France , m orderto present such im- 
formation, as itis useful for British practical men to obtain, at 
the earliest possible moment Judging from the prospectus it 
seems calculated to serve a veiy excellent purpose, and we 
heartily wish ıt abundant success We have also received the 
first number of a new sixpenny monthly entitled the [Vorkinan’s 
iMagazine, published by Messrs Kent and Co, and edited by 
the Rev Henry Solly, and chiefly devoted to articles connected 
with the social condition of the class whom it addresses The 
editor, we think, might find a corne: for science, the influences 
of which are now felt among all classes 


Mr WILLIAM STOKES, JUN , surgeon to the Richmond Hos- 
pital, has been elected to succeed Mr. Hargrave as Professor of 
Surgery to the Royal College of Surgeons, Dublin 


THE British Medical Fou nad understands that the University 
of Dublin, the King and Queen’s College of Physicians, and the” 
Royal College of Surgeons, have agreed upon a scheme for a 
jomt examining board The Queen’s University, however, and 
the Apothecanes’ Hall still stand aloof 


THE Journal of Horticulture says that a French farme, has 
discovered that the use of tan is an efficient preventive against 
potato disease Fou three years he has introduced a small quan- 
tity of the residue of the bark used in tanning into each hole on 
planting his potato crop, and each time he has been completely 
successful in preserving his fields free from the annoying disease 


We have received the catalogue of the mathematical and 
scientific woiks of the library of the late Mr Babbage, which 
are in the hands of Messis Sotheby, Wilkinson, and Hodge 
If not sold by private contract before February 1, 1873, they 
wil then be ‘sold by auction The collection 1s one of rare 
value, and its dispersion would be an event much to be regretted 
The catalogue fills 190 pages, and does great credit to the 
compiler 


THE jfemlleton of the number for December 28, of the Gazette 
Alédicalé de Paris, contains the concluding part of M Dumas 
admirable doge on the late Isidore Geoffroy Saint-Lhlaire 


WE learn from the Zugzzeer that Mr Eden, mdoor engineer 
in the Edinburgh Telegraph office, has invented a system by 
which, with the existing mstruments, it has been found prac- 
ticable to send messages from both ends of a single wire simul- 
taneously The imvention has been tested between Edinburgh 
and Glasgow, and it has been found that one wire is capable of 
doing double work. 


WE learn from Ocean Highways that considerable anxiety 
prevails in Sweden respecting the safety of the vessels attached 
to the expedition which were to have returned at the close of 
the navigable season ,The brig Gladan, and steamer Onkel 
Adam, took out stores for the Polhem, and were to have re- 
turned before the winter set ın They are totally unprepared 
for wintering in the ice, and should they not be able to return, 
it will be necessary for the crews to abandon the vessels and take 
refuge in the Polhem, which in that case will be overcrowded, 
and crippled ın her resources The Norwegian Government 
has despatched to then relief the seal steamer Albert, which will 
make an energetic attempt to reach Spitzbergen She takes 
out two wooden houses, to erect inshore at the most hkely places 
for stragglers to find them, and abugdant supplies, 


TERRESTRIAL MAGNETISM * 
I. 


t 


N bringing before you this evening, gentlemen, the subject of 
terrestrial magnetism, ıt 1s not my intention to attempt to 

present you with an exhaustive paper on so wide a subject It 
would be idle to pretend to give in a few short pages an adequate 
idea of all that has been ascertained on this subject, or even to 
present a satisfactory historical sketch of the progress made 
from earhest ages to the present time Nor will I trouble you 
with a bare enumeration of the many facts, and methods, and 
theortes that have gradually led sctentific men to their present 
knowledge in this matter But I will try rather to state, as 
cleaily as I am able, what is the actual condition of our know- 
ledge respecting the magnetism of theglobe, and what the nature 
of its complex vattations, without, however, entering much mto 
details which, though they might perhaps be most convincing 
when reviewed at leisure, would be entirely out of place here, 
since they would only seve to encumber a paper intended for 
public perusal 

But, before treating of the special subject of terrestrial mag- 
netism, allow me briefly to recall a few of the well-known pro- 
perties of magnets 

That certain bodtes possess the power of attracting non was 
not unknown to the most anctent people, and men who had 
noticed this could not long have failed to observe the disturbing 
power that iron, m ts turn, exerts upon the magnet when brought 
into its immediate neighbourhood 

But the duality of the magnetic force was doubtless a dis- 
covery of much more recent times, though now equally familiar 
as the former That this twofold force ever seeks the opposite 
extremes, or poles, of a magnetic body, and that these poles, 
whilst possessing alike the power of attracting iron, are diametri- 
cally opposed in their action upon the poles of any othe: magnet, 
1s expressed in the trite law that, ‘‘likes repel, and unlikes 
attract” Again, the law of magnetic intensity was unknown 
until the middle of last century, when ıt was found by Michell 
to be identical with that of universal gravitation, namely, to 
diminish invetsely as the square of the distance of the body 
attracted That this was not discovered at an earlier date 15 
partly due to the complexity of the phenomena arising from the 
duality of the force, combined with the inseparable nature of the 
two energies For, unlike electricity, to which m most other 
points it 1s so near akin, neither the positive noi the negative 
element of magnetism can ever exist alone in any body 

Now, since we know that magnets and tron act mutually upon 
each other, and that one magnet attracts or repels any other 
according to certain fixed laws, 1f we remove all disturbing bodies 
from the vicinity of a magnet, and leave it perfectly free to move 
by floating ıt on a liquid, or suspending :t by a thread, we might 
expect to see the magnet remain at rest 1a whatever position we 
place it But we perceive at once that this is not the case, and 
the magnet we thought to be free 1s found to be subject toa 
directive power, which forces it to take a fixed duection, with- 
out in the least interfering with the position of its centre of 
giavity Dsturb the magnet, and when it comes to rest ıt will 
again lie in the same direction as before The earth, therefore, 
exerts afcertain influence on the magnet, not producing any trans- 
lation from one position to another, but only jiorcing the poles 
of the magnet to assume a definite direction That this power 
possessed by the earth ts precisely similar to that of an ordinary 
magnet, 1s easily shown by counteracting the earth's action by 
means of a magnet, placed at a suitable distance from the free mag- 
netic needle, and with 1ts marked end ın the same direction as 
that of the needle, the latte: will then rest m any position in 
which it 1s placed 

This polarity, or directive power of the earth, 1s said to have 
been known to the Chinese 1,000 years at least before the 
Chustian era, exd to have aided them in their long journeys 
across the trackless wastes of their vast empire The use that 
has sinte been made of this simple fact, the growth of com- 
merce, the spread of civilisation, and the thousand other bless- 
ings that ıt has brought to ou very doors, need no long comment 
here We may well marvel that such a source of wealth and 
prosperity was allowed by mankind to remain almost fruitless 
during such a long succession of ages 

The horizontal direction taken by the freely suspended needle 


* By the Rev S J Perry, FRAS, FMS, Director of the Stonyhurst 
Observatory Extracted from the ¥ournual of the Liverpool Polytechnic 
Socrety, by the permission of the Council, Communicated by the author 
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is neaily north, but it generally deviates somewhat from the 
“stronomical meridian This deviation is termed the declination 
o1 variation of the compass The existence of the declination 
was not unknown m remotest times, although it. discovely 1s 
sometimes erroneously attributed to Christophe: Columbus ‘To 
this great man we are, however, indebted for our knowledge of 
“the vanation of the vanation,’ since he was the first who 
noticed its change as he altered his geographic position in his 
great voyage of discovery across the Atlant c 

The first and most important fact in terrestrial magnetism, 
viz, the declination or horizontal Jie of the freely suspended 
magnet, being established, we may take an tnmagnetised piece of 
iron, simular m weight and form to our magnet, and balancing ıt 
on an axis passed thiough its centre of gravity, allow it to rest 
on the extremities of this axs We shall find that the unmag- 
netised needle will remain at rest in whatever position we choose 
to place it, since we have taken care to suspend it by its centre 
of gravity But if we now substitute the magnetised instead of 
the unmagnetised needle, and place it ın tLe plane of the hori- 
zontal magnet, we shall perceive at once that at whatever angle 
we place it on its supports ıt will .nvar ablv take up a definite 
position with respect to the houzon, the marked end, which 
points W of N , dipping down until it stands in this country at 
anangle of about 70° to the horizor The earth, therefore, not 
only tends to bring the magretic need.e into a certam azimutial 
plane, but it also forces it to take a fixed position in that plane 
The direction of the magnet is thas wholly determined by the 
carth’s magnetic force 

Our next care will, therefore, naturally be to discover, af 
possible, what ıs the intensity of this terrestz1al force which acts 
upon the needle This might be determined by finding the re- 
sistance 1t 13 capable of overcoming, or the weight .t will balance, 
the weight being attached to a thieac wrapped round the axis 
of the needle But the intensity of the earth’s pull 1s more accu- 
yatcly found by a method similar to taat w uch has been used 
with such success in observing the foice of mavity at diferent 
pum's of the surface of the globe, in view of ascertaining the 
amount of its compression A magnetic needle 1s suspended by 
a thread, from which all torsion has been removed, and then an 
oscillatory movement at ight angles to the plane of minmmum 
dip 1s imparted to the needle in sucn a manner as to leave the 
point of suspension at rest The square of the time of a single 
oscillation 1s a sure measure of the intensity of tne force pro- 
ducing the vibration, which in this case is the product of the 
magnetism of the needle by the konzontal component of the 
earth’s magnetism The factor due to tne magnetic strength of 
the needle can be eliminated at once 1f the power of our neccle 
1s known, and the horizontal compcnent of the teirestiial mag- 
netism divided Jby the cosine of the dip of the needle will then 
give the required totalintensity Bat if the power of the magnet 
is unknown, and on account of slight but continual changes, ıt 
1s always safest to consider it as doubtful w.thin certain limits, 
the quotient of the earth’s horizontal force by the magne:’s 
power can easily be found by measuring the deflection of a froe 
magnet produced by the attraction of the vibration needle at 
given distances The result cf these expeiments is to p'ace m 
evidence that the intensity of the ea-th’s magnetism follows laws 
as constant as those of its directive force 

Havmg thus made ourselves acquatnted with the three essential 
elements of the magnetism of our globe, viz , the dip and decl- 
nation, which detemine the Cirection, and the thid, which ec. 
presses the intensity of the a tracting force, our next step in the 
study of the earth’s magnetism, as a who.e, 15 to secure the most 
trustworthy observations of these tiree elements at as mary 
different stations as posstble The .nstr.ment3 used must be of 
the most delicate description, as the differences to be measured 
are often excessively minute For this purpose the needles are 
cuspended by the slenderest thread of unspun silk, or the 
smoothest axis rests on knife edges of pol'shed agate The care 
with which the observations have to be taken may be judged of 
fiom the fact that, to obtain the tire of a single vibration of the 
needle, twelve sets of 100 où 200 vibrations are taken, and cacn 
estimated to the twentieth of a second , or, again, for a s ngle 
observation of the d.p, the needle, whica 1» balanced by the 
maher with scrupulous care, 1s so far suspected that readings are 
tahen of cach end, the needle 1s turned on its Ys, the whole 1n- 
shument 1s reversed, and finally the voles are altered, and each 
of these readings repeated at least tw ce before the observer has 
satisfied himself that aJl necessary caution has been taken to 
secure a perfect observation An apparatus of greatei delicacy 
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than those ın general use has lately been invented by Dr Joule, 
of Manchester, which we may hope will furnish results of still 
greater accuracy than those already obtained 
. Twas not unnl towards the middle of the sixteenth century 
that accurate de.ermtnatior. of any of the magnetic elements were 
attempted , but since that time the declination has continued to 
be observed with some regularity, and before the end of the 
seventeenth century Halley had already made two long voyages 
to observe this element at afferent parts of the globe 

The dip, whose discovery 1s aue to Norman, was first observed 
in 1575, but ıt does not seem to have attracted much attention 
until two centuries later 

The deteimination of the intensity, by means of the vibrations 
of a magnet, was first suggested in the last century by Giaham, 
and the first maps of the 1sodynamics, or curves of equal inten- 
sity, are the fruits of the labour of General Sir Edward Sabine, 
who is now devoting the declining years of his life to the pub- 
lication of the results of Ins lifelong study of terrestrial 
magne ism 

From the above observations of the three magnetic elements, 
taken az different positions on the surface of the globe, the first 
general conclusion we aie able to draw ıs one of no little ım- 
poitance For, starting from any point of the earth, and follow- 
ing the direction of the horizontal needle, we are invariably led 
to one or other of two points, situated 1espectively m the 
Northern and Southern hemispheres The entire globe 1s, there- 
fore, traversed fiom N toS by a system of magnetic lines, all 
meetinz ın the same two points, resembling in this respect our 


“geographical meridians and poles, and therefore termed the 


magnetic meriatans and the magnetic poles of the eath Om 
second conclusion 1s of scarcely inferior importance to the first 

For 1f, stead of following the direction of the horizontal needle, 
we carefuily observe the dip, and travel along the line, wher. 
we fnd the inclination mvanable, we shall always be led, nut 
up to a magnetic pole, but in a more or less circular path around 
the pole, These curves of equal dip, generally called 1soclinals, 
bea: a close resemblance to our geographic parallels of latitude , 
and as tne geographic latitude varies from zeio at the equator to 
90° at the poles, so in hke manner the dipping needle, which 1, 
horizontal at the mignetic equator, gradually increases its inch- 
nation until .t becomes vertical at the magnetic poles 

From these angles of position of the dipping needle we can 
conclude at once that the horizontal component of the earth’s 
magnetism must be zero at the poles, and probably maximum 
at the magnetic ecuator, where the terrestrial force 1s wholly 
horizontal 

We may, therefore, describe the magnetic poles in the words 
of the Astionomer Royal, “as the common points for the con- 
vergence of magnete merultans, for the verticality of the dip, 
and for the evanescence of the houizontal force ” 

But there aie other pots on the earth’s surface which mert 
our most special attention I will not call them poles as they 
have litt.e in common with the two poles of which we have just 
Leen speaking, but I will describe them as points of maximum 
intensity “Ihe isocynamics, or lines of equal intensity, are not 
found to follow such simple laws of distribution as the meridians 
and the lines of equal dip and horizontal force, though these 
latter are far from beng arranged with the same regularity as 
the mei.dians and paiallels of latitude of a geographic globe 
None of the magnetic curves aie perfect circles, the poles are not 
coincidert with the geograpme poles, nor are they opposite to 
each other, one being situated north of Baffin’s Bay, and th2 
other in South Victoria, but still there is a general approach to 
regularity in the magnetic Imes, 1f we except the isodynamics, 
and the law of yanation of the dip was found to be fairly repre- 
sented by the formula, tan 5= 2 tan Z (the magnetic latitude), 
a law discovered by Krafft m 1809 The greatest departure fro a 
the general regularity of the curves we have been mostly co1 
sidering, 1s the indication of a second pole in the Southern 
Hemisphere fiom the peculiar distribution of the lines of equ l 
hor zenta' force But in the case of the isodynamuics we find 
three well marked pomts of maximum Intensity, one N W of 
{Tudson’s Bay, another in Siberia, and the third not far fiom 
the South magnetic polesin Victoria Besides these there aie 
also two maxima of small intensity, one situated slehtly north, 
and the other at about 15° S latitude We are still, however, 
able to trace a rough approximation to a law m the change of the 
in‘ensity, the value at the principal maximum being about 
double what is found to be on the curve of mmmum intensity 

The distinction between points of maximum intensity and the 
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true magnetic poles has not always been attended to with suffi- 
cient care, and this is partly to be accounted for by the con- 
siderable and often preponderating mfluence of these maximum 
points on the several magnet.c elements A consequent doubt 
was fora long time entertained respecting the number of the 
magnetic poles Halley, from a careful study of an extensive 
series of declination observa ions, made paitly by himself in 
1698 9, was led to the conclusion that the earth has four magn tic 
poles The same opinion has been most ably advocated withm 
our own days by Piof Hansteen of Christiana, who had pre- 
viously collected together a vast mass of observations of the 
declination, dip, and honzontal force But the interesting series 
of results which Hansteen has brought forward in support of his 
view, are most readily explamed by the evident changes that 
have taken place m the magnetic state of the region of maximum 
intensity situated m Sibera, where Hansteen himself specially 
observed The Northern iegions, where the magnetic force 1s 
greatest, abound in ferruginous strata, and there too the intensity 
of the cold far exceeds anything that 1s experienced im other lands 
on the same parallel of latitude These regions may therefore 
not only be charged with a most abundant supply of permanent 
magnetism, but they may also be affected to a very considerable 
degiee by atmospheric changes, and by those electiic currents 
that are continually passing to and fro m the upper crust of the 
earth, and are doubtless producing very important changes in the 
subpeimanent magnetism of certain layers of softer ferruginous 
matter Whatever may be the nature of terrestrial magnetism, 
we cannot ignore the great influence exercised on its distribution 
by what may be termed local magnetism, the magnetism of 
volcanic formations, of mountain chains, of ferruginous beds, 
some harder than others and therefore less subject to magnetic 
influence, but retaining its effects the longer , some more affected 
by the extremes of heat and cold, and hence exposed to more 
rapid and radical changes in their magnetic conditton 

But the question of the number of magnetic poles 1s leading 
us to anothei point of scarcely less importance, viz , the investi- 
gation of the changes that take place in the magnetism of the 
globe The first pomt of mquiry is whether terrestrial 
magnetism as a whole 1s subject to continual change, and if so, 
are these changes periodical? Do they move ın cycies? Do 
they follow any fixed laws that may lead to a knowledge of their 
causes ? 

The difficulty in answering these questions arises mainly from 
the irregular distribution of tae points of maximum intensity , 
but, granting that we meet with numerous exceptional cases, 
which no doubt will finally be discovered to depend cn local in- 
fluences, we can trace a very regular and periodic change m all 
the magnetic elements 

The first accurate observations that have come down to us are 
those of the declination, or variation of the compass, taken in 
Paris 1n 1541, when the needle pointed 8° to the east of the 
astronomical meridian From that period the easternly devia- 
tions gradually increased, until 1t attained a maximum value of 
11° 30’ in 1580, when it returned slowly on its path and vanished 
in the year 1660, Paris being then on the curve of ‘‘no vara- 
tion” Pursuing its westernly course, the needle pomted more 
and more west of north each year, and only reached its greatest 


western elongation of about 23° in 1814 The needle ıs at | 


present returning towards the east, at the yearly rate of about 
9’ 5, and actuatly pmts rather less than 17° west of north 
The vauations of the declination at London have followed much 
the same orde: as those at Paris, noi has there been any great 
difference in the extent 

The dip observations have unfortunately not been canied on 
so continuous'y dunung such a long series of yems, and in conse- 
quence the secular variation of this element is less well deter- 
mined than that of the declination Waith the exception of a 
single observation by Norman in 1576, who found the melina- 
tion of the needle at London to be 71° 50’, we have scarcely any 
1ehable data previous to 1720, when the dip had mcreased in 
London to 74° 42’ Since the Jatte: epoch this element has 
always continued to decease, being 70° 35’ in 1800, and now 
less than 68°, with an annual dimimution of about 2’ 5 

OFf the secular variation of the intensity we know even less 
than of that of the dip, simce the first observations date only as 
far back as the end of the last century , and we have no less an 
authority than that of Sir Edward Sabine for the statement, that 
“ at commencement of the present century the bare fact of there 
being any difference whatsoever in the intensity of the magnetic 
force ın different parts of the earth was unattested by a single 
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published observation ” The resuits, however, of moden re- 
search supply us with the ımportant fact that the horizontal com- 
ponent of the rtensity 1s at present rapidly increasing, its yearly 
rate of change being one 600th of its total value 

Now each and all of these gradual variations in the several 
elements of the earth's magnetism force upon us the conclusion 
that the magnetic pole must be endued with a motion of rotation 
m amore or less circular path around the pole of the eaith’s 
axis The resalts of such a rotation apparent to an observer 
situated for example in England will be easily understood if we 
consider fora moment the sumilar movement of any of the m- 
ferior planets in its orbit round the sun as viewed from the earth 
Take Venus, fer instance, which 1s the most conspicuous of the 
planets At cne time it may be seen moving away fiom the 
sun towards the east, when itis caled the evening stai, since 1 
sets later than the sun This outward movement continues for 
atime, until the planet reaches the point of its maximum elonga- 
tion, ıt then 1¢turns towards the sun, and afte: a time becomes lost 
to sight in the Erilhancy of the solar rays, or on very rare occasions 
is visible ın transit over the solar disc, as ıt will be for the first 
time this century in 1874, and again in 1882 Having passed 
the sun, Venus becomes the morning star, rising earlier and 
earlier until ıt has attamed its greatest western elongation, when 
it again returns towards the sun. An analogous movement of 
the magnetic pole around the geographic pole has been clearly 
mdicated by the secular variations of the declinafion, dip, and 
horizontal force At the middle of the 16*h century the bearings 
of the needle which would lead us to the magnetic pole were 
some 10° east of north As time went on this deviation dimi- 
nished, whilst the dip increased, showing that the magnetic pole 
was approaching us, as it got nearer and neare: to the mendian 
About the middle of the 17th century, or rather: somewhat later, 
the magnetic pole crossed our meridian, which thus for the 
moment partly coincided with the “ lne of no vauation” From 
that tıme the needle has always pointed west, the western de- 
clination increasing more and more until the pole reacted its 
maximum elongation in 1815 During this penod thee was a 
gradual decrease in the dip, manifesting a recession of the po'e, 
and this has contmued steadily, though with diminished accele- 
ration, ever since the needle commenced its backward journey 
towards the geographic meridian The present secular increase 
of the horizontal force also shows that the pole is receding, and 
that it will cross our meridian next on the further side of tle geo- 
graphic pole This will take place, according to the calculation 
of M Quetelet, director of the Brussels Observatory, about the 
year 1940, ard thus a complete revolution of the magnetic pole 
wil occupy a penod of some 560 years Other physicists make 
this period Icnger Local magnetism must of course interfere 
greatly with the position of the pole, and with tts velocity of 
revolution, but this distuibig cause will affect still more the 
movements cr form of the ‘‘ curve of no vanation ” 

This rotation of the magnetic pole round the extremity of the 
earth's axis bears so stuking a resemblance to the motion of the 
pole of the heavens round the ecliptic, that we are led at once to 
inquire uf anvthing can be detected in the magnetic rotation that 
corresponds with the inequalities in the precession of the earth’s 
axis, with the nutation caused by the action of the sun and moon 
Are there, 1. other words, any annual, semi-annual, o1 monthly 
inequalities * The observations of the declination, taken during 
a series of years, and grouped together according to months, led 
to avariety of conclusions respecting the influence of the sun an 
the deflection of the needle Arago agreed with Cassini in 
placing the sun fin the vernal equinox at the maximum western 
variation, ard in the summer solstice at the minimum , whilst 
Bowaitch, in America, and Beaufoy, m England, both found 
that a maximum occurred in August and a minimum in Decem- 
ber, though a second maximum and mmimum were placed by 
each m different seasons The fact of some yearly range of the 
needle abour its mean position appeared to be established , but 
local influence seemed to have a large shme in determining the 
nature of the annual curve 


(To be continud ) 
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SCIENTIFIC SERIALS 


THE Gæ veral Magazine for December (No 102) opens with 


| a description by Mr James Cartro of a new genus and spectes 


of fossil c.ustacea from the Upper Greensand of Lyme Regis, 
which the author proposes to name Oswhopsis Bonueyi The 
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fossil which appear» to be nearly allied ta Veer ocarctius, 1s 
figured on a plate accompanying the paper Mr C Lapworth 
communicates a note on the Gizptolitc black shales of the 
south of Scotland, m which he reiterates his opinion that there 
sı but a single group of these shales, divisible, however, mto 
three divisions~-the Lower, Middle, and Upper Moffat shales 
The first he regards as of Lower Llandeilo age, the second as 
equivalent to the Upper Llandeilo of Builth, and the third as 
Caradoc —From Mr § Allport we have a valuable paper on 
the microscopic structure of the p.tchstones and felsites of the 
island of Arran, in continuation of a former note publisned in 
the Geological Magazine The num ei also contams a reprin™ of 
an interesting paper by Dr Carpenter on the temperature and 
other physical con ditions of inland seas, in their relation to 
geological inquiry —Among the reports, &c, we find Mfr, 
Woodward’s siath report on fossil crustacea, presented to the 
last meeting of the British Associaton This contains a genea- 
logical tree of the Crustacea 


Annalen der Chine und Pharmacw, Nog Ul and 12, 1872 
—This double number contains a paper by Dr Abeljanz on 
bichlorether, ın which some of Lieben.’s results are called in ques- 
tion The wniter discusses chiefly the preparition of bichlor- 
ether, the action of pentachlonde of phosphorus upon it, and its 
decomposition by water and by alsal —In an essay on diphtalyl, 
Dr Ado: describes the pieparation of this substance, through 
the action of finely divided silver on dyphtalyi chl ride It has the 
formula Cg H, O, It 15 inscluble ın water, and soluble largely 
only in heated phenol and cold concentrated suiphuric acid It 
fuses at 300° The actionof alkalies on dyphtalyl, ayphtalyl acid, 
its salts, and capability of oxidation, action of pentachloride of 
phosphorus and bromine on diphtalyl, and some of the by- 
pioducts of preparation are among the points taken up —~J 
Wislicenus communicates some obseivations on the so-called 
anhydrides of lactic acids He finds that before all the water 1s 
evaporated from a solution of lactic acic, some anhydride is al- 
ways present (with the acid), the quantity of which increases 
with the decrease of the water, and that, therefore, pure lactic 
acid of the formula C, Hg O; does not exst Further, that when 
Tactic acid 1s kept 1m a dry atmosphere at ordinary temperature, 
there 1s formed not only the so called anhydridc, but also a lactide 
--Th Zincke and A Fianchimont deserthe nonylic acid, a colour- 
less only fluid, having the formula C, Isg O a, boring about 253, 
specific gravity at 17 §°= 09065 [ft 1s httle soluble in water, 
but distils slowly over with the vapour of boiling water. Ata 
low temperature it solidifies to a crystall.ne mass, ard it melts at 
+ 10° Among the remaining papers in this number are lengthy 
monographs on some of the cyanogen derivatives of aceton, 
Ly Dr F Urech, and on tie reductcn products of silicic 
ecid ethe: and some of its derivatives, by A Ladenburg , also 
notes on the action of sodium on divrombenzol, by Dr Riese, 
and the constitution of sodium ethylate, ty A I aubenhemme: 


Nos 3 and 4 of the Lreceadings of the Sweltsh Academy 
of Sciences for the present year, contains tne proceedings of 
the Academy for March and Aprl The first paper 1s an 
account of an experimental investigaticn upon the clectromotive 
aid thermo-electric forces of certam metallic alloys in contact 
with copper, by M A F Sundell The alloys employed in 
these expe:unents consisted of bismuth and tin, and bismuth and 
antimony m various pioportions, and ola white metal (.Vysr/7e7) 
the composition of which 1s not given The action of bismuth 1s 
lessened in proportion to the amount of t.n, and also by s's of 
antimony, but increased by yh of the latter metal Iron 15 very 
low m tbe scale, which 1s similar for the electromotive and 
theimo-electric powers of the different metals and alloys —Dr 
C Stal communicates a synopsis of the European genera of 
Pentatornda in Jatin, from which, curiously enough, the 
Cvdnina are omitted —Dr H D J Wallengrew furnishes a 
further contribation to the Lepidopterous fauna of South Africa, 
founded upon a small collection sent home vy M <Akerberg, 
Swedish Consul at the Cape Tis list, which includes species 
belonging to the groups from the butter‘es to the Crambid-y, 
n ambers seventy-one species, several of which are described as 
nuw, whilst desciiptions and notes on synonymy are appended. 
to many of the others <A new genus of Lycwnide butterflies, 
Arrugia, 13 proposed for Zerythis basste Wall, protumnus Lan 
The new species are all Gcomitzina,-—they are Cercnyita pato- 
larua, Camptoss amma quaggaria, C sylewsulirex, Macaria grimmia, 
Af getula, 7 ephrina nemorwigt, Panagra platyrhyncata, P 
o tamacttlata and Mesotype lextilis —A rew specics of mica called 
Mcnganophyll, from the iron and manganese mines of Paysberg 
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m Wermland, 1s descitbed by M L J Igelstiom,—It contains 
21 40 per cent of protoxide of manganese, and vanes from bronze 
to bright copper colour ——Prof Angstrom enumerates and 
describes some mosses and Hepatic collected by Piof N J 
Anderson, durmg the voyage of the frigate Eugene, mn 1851-53. 
‘Lhe specimens are from Port Famine, from near Wollongong m 
Austrilia and from Tlonolulu A great many of them are de~ 
scribed as new species, and these belong to the genera Gy sno- 
stornum, Orthotiicum,Diuranum, Tortilla, Bartramia, Gottschea, 
and putgermanena (from Port Famine), Zhamniunme and Le- 
pura (from Wollongong) Hypnum, Plagiothecium, Omalla, 
Cantpylopus, Maco omiirium, Fassideus, Funeennanina, Shag- 
nacidis, Lenunea ond Fruliciua, (from Honolulu) M C A F 
Sadbour notices the nocturnal migratory habits of JZyodes 
schiticolor Liljeb The number concludes with a report by 
the secretary on the activity of the Academy during the year 
1871-72 


wee A A EN TE Ohi Al He inh RN WAL 
w ma "e - ONAN m pamanna i e pne 


ner n 


=— et ett e -_ 


SOCIETIES AND ACADEMIES 


LONDON 


Royal Society, Dec 13, 1872 —‘‘ Rescarches in Spectrum 
Analysis in connection with the Spectrum of the Sun ’’—No I 
By J] Norman Lockyer, F RS 

The author, after referring to the researches in which he has 
been engaged since Janutry 1869 in conjunction wun Dr 
Frankland, refers ta the evidence obtained by them as to the 
thicLening and thinning of spectral lines by vaitations of pres- 
sure, and to the disappearance of certain lines when the method 
employed by them since 1869 1s used This method consists of 
throwing an image of the lght-source to be examined on to the 
sht of the spectroscope 

It 1s pointed out that the phenomena observed are of the 
same nature as those already described by Stokes, W A Muller, 
Robinson, and ‘Lhalen, but that the application of this method 
cnab'es them to be better s.udied, the metallic spectra being 
clearly separated from that of the gaseous medium through 
which the spark passes Photographs of the spark, taken in 
air betu cen zinc and cadmium and zme and tin, accompany the 
paper, showing that when spectra of the vapours given off by 
electrodes are studied in ths manner, fhe vapours close to the 
electrode give lines which aisappear from the spectrum of the 
vapour at a greate: distance from the electrode, so that there 
appear to be long and short lines im the spectrum 

Maps of the following elements have been mapped on this 
method —Na, Li, Mg, Al, Mn, Co, Ni, Zn, Sr, Cd, Sn, Sb, Ba, 
and Pb, the lines bei ig laid down from Thalen’s maps, and the 
various characters and lengths of the lines shown 

In some cases the spectra of the metals, enclosed in tubes and 
subjected to a continual’y decreasing pressure, have been ob- 
served In all these experiments the lines giadually disappear 
as the pressure 1s recuced, the shostst lines dnappearing fist, 
and tne tongest lines sematning longest visible 

Since it appeared that the purest and densest vapour alone 
gave the greatest number of lines, it became of interest to ex- 
amine the spectra of compounds consisting of a metal combined 
with a non-metallic element Experiments with chlorides are 
recorded Jt was foand in ail cases that the difference between 
the spectrum of the chloride and the spectium of the metal was, 
that under the same spark-conditions all the short lines were 
obliterated Changing the spark-conditions, the final result 
was, tha. only the very longest lines m the spectrum of the 
metallic vapour iemained It was observed that in the case of 
elemerts with low atomic weights, combined with one equiva- 
lent of chlorine, the number» of Imes which 1emaim in the 
chroride is large, Go per cent eg , m the case of Li, and 40 per 
cent in the case of Na, while in the case of elements w th 
greater atomic weights, combined with two cquivalents of 
chloin, a much smaller number of lines icimaan-—8 per cent m 
the case of barium, aud 3 per cent ın the case of Pb 

‘The application of these observations to the solar spectium, to 
elucidate which they were undertaken, 1» then giyen 

Tt is well known that all the known Imes of the metallic 
elements on the sola. atmosphere aie not reversed The author 
states what Kuchhoff and Angstrom have written on this sub- 
ject, and what substances, according to each, exist ın the solar 
atmosphere Ile next announces the discovery that, with no 
exception whatever, tA: lines wach ate tecersed are the longest 
dina With this additional key he does not hesitate to add, on 
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the stiength of a small number of lines reversed, sinc and 
aluminium (and possivly strontium) to the Jast list of sola. ele- 
ments given by Thalen, who igjected zinc fiom Kirchhoff’s hst, 
and agreed with him in rejecting alumnum lt need scarcely 
be added that these hnes me in cach case the longest lines in 
the spectrum of the metal 

‘The help which these determinations afford to the study of 


tne various cyclical changes in the vaiious solar spectia is then 
refi1.ed to 


Geological Society, Dec 18 —Mr Warington W Smyth, 
F RS, vice-president, in the chair —The following communi- 
cations were read —‘‘ Wmthe: Noles on the Punfield Sect on,” 
by C J A Meyer This paper was supplementary to one read 
before the society by the author in March of the piesent year 
(see  Quait Jomn Geol Soc” aavin p 245), and contamed 
the results of a fresh examination of the section at Punfield, and 
of the Wealden and Neocomian strata of the Isle of Wight He 
described the section exposed at his visit to Punfield as present- 
ing —-I, True Wealden beds, 2, a gut-bed with limestone and 
papei-shales, containing fish-bones and Cyprides , 3, apparently 
argillaceous beds , 4, a thin band of hard ferruginous sandstone 
with Atherfield fossils , 5, a clay bed, the upper part regarded 
as representing the ‘* Lobster: Clay” of Atherfield, the lowe: 
sandy portion contammg an abundance of marine fossils belong- 
ing to common Atheifield species, 6, the so-called ‘* marine 
band,” and 7, laminated clays and sands with hgmte The 
autho1 indicated the accoidance of this a1langement with what 
1s observed elsewhere, and maintained that the grit-bed (No 2), 
with its limestone and paper-shales, contaming Cyfrzs and 
Cjena, was really to be regarded as the passage-bed between 
the Wealden and the Neocomian —‘‘On the Copiolites of the 
Upper Gieensand Formation, and on Flmts,” by W Johnson 
Sollas Tne first part of this paper was principally occupied 
in an endewour to explain the perfect fossilisation of sponges 
and othe: soft-bodied animals It was shoa that the hypothesis 
which considered that sponges had become silicified by an at- 
teacitton of thew spicules foi silica was altogethe: untenable 
Mr H Johnson’s supposititious reaction, according to which the 
carbon of animal matter is directly replaced by silicon, was 
shown to be inconsistent with the known facts of chemistry The 
author’s explanation was not intended to be final The first fact 
potnt.d out was the very remarkable way m which the stica œ 
calcic phosphate of the fossils under consideration followed the 
former extension of orgamc matter This was explamed for 
sica by the fact that, when silicic acid 1s added to such ammal 
matters as albumen or gelatin, it forms with them a defimte 
chemical compound , and ıt was assumed that in process of time 
this highly complex organic substance would decompose, its 
organic conshituerts would be evolved, and its silica would re- 
main behind In such a way fits might be produced, and 
dialysis would lend its aid The same explanation was applied 
to account for the connection between calcic phosphate and 
animal matte: in the case of the “ Coprolites” The Blackdown 
silicified shells were neat explained, and it was reasoned that the 
state of their silica offered arguments tending to prove a passage 
of silica from the colloidal to the crystalline state The second 
pat of the paper discussed the Copiohtes specially, then 
exte1l0l appearance is extremely sponge-like, almost exactly 
resembling some species of modern sponges They are marke 
by oscules of peculiar characters The so-called ‘‘ pores” ef 
paleontologists are well maiked Spicules, truadiate, hex- 
indiate, snruous, defensive and connecting, have been obseived 
They are siliceous in composition On dissolving the coprolites 
in acid, the spicules are set free, associated with Polyeysiina 
(Hahomma laacantha, &c) and Xanthidia (N fin catum) 
The geneia and species of coprolites desciibed were as follows 
—LRhabdospougza communts, Dorneyia bacilliformis, B cylindsi- 
cus, B Jessore, B scrobienlatus, B veriongiformas, Acantho- 
phoig Hastoge, Polycantha Ltheridgu, Reha sunplex, R costata, 
Ulospongta patera, U calyx, U Brunu The external appear- 
ance ofthese forms, which constitute a vast numbe: of the copro- 
ites, their cutious oscules and siliceous spicules, were said to 
leave no doubt as to ther spongious o1igin 


Chemical Society, Dec 19 —Piof Williamson FRS, 
vice president, in the chau —-Analyses of water of the river 
Mahanuddy, by Mr G Nicholson The author finds that the 
water of this river contains less dissolved matter than that of any 
other river m India —Researches on the polymerides of morphine 
and their derivatives, by Mı E Ludwig Mayer and Dr C R.A 
Wright , an account of the various derivatives obtained from 
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morphine by acting on it with zme chloide, hydrochloric acid, 
and sulphunc acid respectively, and also of the physiological 
properties of the compounds produced —Three communications 
by Dr H E Aimstiong, from the laboratory of the London 
Institution, were then read Derivatives of B duutiophenol , 
note on the action of bromine i presence of iodine on tiinitio- 
phenol (picric acid) , preliminary notice on iodomitiophenols 

The last paper, by Mr C E Groves, was on the foimation of 
napthaquinone by the direct oxidation of napthaline, which the 
author effects by means of chromic anhydride 





Anthropological Institute, Dec 17 —Dr Charnock, vice- 
president, in the char A paper was wead by Mi C 
Staniland Wake on the origin of serpent-worship After 
referring to various facts showing the existence of serpent- 
worship ın many different parts of the wold, the papei 
proceeded to consider the several ideas associated with 
the serpent among ancient and modern peoples One of 
its chief characteristics was its power over the wind and 
1ain Another was its connection with health and good fortune, 
in which character ıt was the dgathodemon The serpent was 
also the symbol of life or immortality, as well as of wisdom It 
was then shown that that animal was viewed by many uncultu.ed 
peoples as the 1e-embodiment of a deceased ancestor, and that 
descent was actually traced by the Mexicans and various othe 
peoples from a serpent The serpent superstition thus became a 
phase of ancestor worship, the superior wisdom and powe: as- 
eribed to the denizens of the invisible world being assigned also 
to their animal representatives, When the simple idea of a 
spit ancestor was transformed into that of the Great Spirit, the 
father of the race, the attributes of the serpent would be er- 
laiged, and ıt would be thought to have power over the rain and 
the hurncane, which provide the moisture 1equisite for life 
Being thus tiansferred to the atmosphere, the serpent would come 
to be associated with nature, or solar worship Hence we find that 
the sun was not only a serpent-god, but also the divine ancestor 01 
benefactor of mankind Seth, the traditional ancestor of the Se- 
mites, was the serpent-sun-god, the 4gathodemoz, and facts were 
cited to establish that the legendary ancestors of the peoples 
classed together as Adamites was thought to possess the same 
character It would appear to follow from this and other facts 
mentioned in the paper that serpent worship, as a developed 
religious system, originated in Central Asia, the home of the 
great Scythic stock from which the civilised races of the historical 
period sprung, and that the descendants of the legendary founder 
of that stock, the Adamites, were in a special sense serpent-wor- 
shippers -~Major W H Godwin-Austincontributed a paper “On 
the Garo Hill Tribes” The Garos occupy the eatreme west point 
of the range of hills south of the Brahmaputra, and which 
terminate with the great bend of that river on long 90° east 
The paper entered into a comparison of the Garos with the 
kindred tubes of Duas, Kachan, and Kopilh, and gave 
detailed desciiptions of the physical characteuistics, religious 
rites, manners, and customs, and peculiar dwellings of that 
people 

VIENNA 


I R Geological Institute, Nov t9 —The fist meeting of 
the winter season was opened by the director, Fi v Haue, 
with the report on the progiess of the geological survey made 
during last summer It was carried on in thiee different regions 
in the north-western pait of Tyrol and Vorarlberg, mcluding 
also the dominion of Prince Liechtenstemm, on the Carlstadt 
military frontier, and in the south part of Bukowima The 
exact investigation of the limestone cham in the first region, by 
Dr v Majstsovics, gave very unexpected results, not only did 
he discover Silurian (Grauwache) strata and dyassic strata 
(Schwatz-limestone and Groden sandstone) unknown hitherto in 
the Rhaticum, but he stated also that the large limestone range 
of the Drusenflah, Salzflah, and Weisplatten belongs to the 
cretaceous formation—a very important fact, which changes es- 
sentially our ideas as to the geological structure of the curious 
region which separates the eastern and western Alps Not less 
important are the observations of Dr Stache on the crystalline 
1ocks of the Oetzthal massive Fle denies the existence of any 
more recent and eruptive ‘Central Gneiss ” in this region, and 
asserts that strata of the so-called rock alternate regularly with 
mica-sclust, amphibolic schists, &e im the middle part of the 
massive as well as towards its outer margins In the southein 
part of Bukowina, a region very httle known till now, Mh Paul 
stated that the crystallme schists, forming the basis of a series 
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of sedimentary formations, are divisible into two members , the 
lower, consisting chiefly of quartz slates ana quartzi e», contains 
ores of coppe: and iron, the upper, formed by mica-slates, red : 
gneiss, calcareous and amphibolic slates, mcludes the so-called 
black iron ores and minganese cies of Lehoben: and Dorna 
The sedim.ntary rocks ar r l sanistore, trasse limestone, 
lower and upper Neocomicn, Cenomanan, Nunmulttic rocks, 
and higher up the large masses of Carpathian sandstone 
Besides the regular survey, aimos. all the members of the Inti- 


partly for exclusively scientific purposes, bat chiefly for the solu- 
tion of questiuns of practical intrest An imvoriant discovery 
was thus made by Dr Striche, he feund in the slates south of 
the Gaiethal in Caimthia numerous Graptolites, the first certain 
proof of the existence of Situnan rochs in th. soutnein Alps 


PARIS 


Academy of Sciences, Dec 16-—M Faye, president, in 
the char ‘The pre-ident of the Institute informed the Academy 
that its first general meeting for 1973 would be held on January 
8, and wished the Academy to appoata member to represent 
it as reader on thit occasion —Gencral de Cissey, Minister of 
War, announced that his departrreut had cecided on the re 
d termination of the French meridian which has at present many 
enors, as it is advisable that tre Licucl section of the great line 
extending from Shetland to the Sahara should equal in accuracy 
the Engl»h, Spanish, and Algerian portiony Captain Perrier 
1» to have charge of the work, and the Academy m asked to 
appuint a committe of revision — Ihe pres.dent then ruad an 
addition to hts physical theory of the sun expl imine the nature 
of the spots II defends his theory agunst some recent criti- 
cisms of Messrs Spencer and Kir hhoff He regards the spots 
as produced by cyclones which form a ‘unnel shaped cavity im the 
photosphtre Roand the edge of tus hole th. pho osphere and 
chromosphere are heaped together, and into 1" masses of cooler 
atmosphere are drawn by the vortex, and they then exert their 
absorptive power —M Jamin real a note on the distributi n 
of magnetom —M_ Belgrand then read a second no'e on the 
floods of the Seme—M Daubree reid a note on a meteorite 
which fell near Bandong, Java, the governor of the Duch 
Inuies had sent a portion to the museyn An analysts has been 
published m the Archives Néerianda’ses of Haarlem, vol vi 
1871, by Mr Von Baumhaser “he meteonte contains iron, 
nickel, cobalt, chromium, mangan se magnesium, aluminium, 
sodium, potassium, calcium, oxygen, sulphur, and silicon ——M 
Fréd Kuhlmann then read an account of a search for 
rodine and bromme in sume phosphatic minerals, iodine was 
dis.inctly recognised, but brom ne if present was only there m 
inappreciable quantities —M F Perrier read a note on a new 
determination of the French mendian —Dne S2rl/oaera Com- 
mission presented extracts from -wo papers by MM Maa 
Cornu and & Duclaux they also asked permission to present 
their report at an carly date Notes on the same subject 
were received from MM R Shore and Alderly —M de 
Wissocq presented a pape entided “ A Study of the Works re- 
quired to prevent the I'louds of the Loire -~M Sacc sent a 
letter on the pieservation of food, which was rcferied to the 
commission on that subject --M_ I Pertier read an answer to a 
note of M Lau sedat on the prolongation of the Spanish 
meridian into Alger. The syer re ated partly to questions 
of priouity a> cuncerns the proposed prolongation M F Lucas 
presented sume observations on a nol. en mathematical physics, 
by M Quet -M (ernez sent a now on the supposed acuon 
of thn films of lqmds on su, ersaturated solut ons ‘The 
author asserts that ‘lomlinson and Van de Mensbrugehe 
are deceived in their idea that fiim- cause cryssallisation M 
Gerncz states that this 1s mt causel by a film per se, but by 
crystalline particles contained in 1t--M A Ircve read a note 
on magneti.m, which was fotloxed by a note by MM [roost and 
{Jautcteulie on some deuvatives of the oxychlorides of silicon 
—M A Boillot read a note on a new methcd of preparing ozone 
by means of carbon ‘Lhe carbon 1s employed as the conducting 
film on the surface of the ozouser M Gérard presented a 
note on the amount 1 f oxygen aissolved 1n rain water and in that 
of the Seme Fine and persistent rain contains less oxygen than 
that of heavy and short showers - Next came a note fiom M 
Loitet on penrtration of Zemejteo mto the interor of organic 
memlbianes 
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FRIDAY, JANUARY 3 


GrEOLIGIsTs’ ASsOCIATIO S, 4t 8 —On the Cambrian and Silurian Rocks of 
Ramsey Island, St David’s Henry Hicks —On the Dipnomde of the 
Moffat Shae Charles Lap vorth 


SUNDAY, JANUARY 5 


“we 
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Measurement of the distances of the Planets from the Sun W J Lewis 


MONDAY, JANLARY 6 


LONDON INSTITUTION, at 4 —-On Aur, Earth, Fire, and Water Prof Arme 
s.rong (Holida, Course, l i > 

ENTOMOLOGICAL SOCIETY, at 7 

SOCIETY or BRITISH ARCHITI CTS, at 8 

MEDICAL Society, at 8 

Vicroars INSTITUTE, at 8 


cy 


TUESDAY, JANUARY 7 


Pa. PULOGICAL Society, at 8 —Anniversary 

ANTHROPOLOGICAL INSTITUIE, at 8—The Atlantean Race of Western 
hurope Lhe late J W Jackson —The Koyahs of Southern India Dr 
Jor shor t-—-’rmov-dial Inhabitants of Braai M H Gerber and 
Capt Burton 

Soury oF BIBLILAL ARCHACLOLY, at 8 30 

ZOOLOGICAL SOLISTY, at 8 30 —Contnbutions to a general History of the 
Spengiade (Part IV) Dr Bowerbank —~Report on a Collection of 
Sponges found ar Ceylon, by E W H Holdsworth Dr Bowerbank ~- 
Ui the Value imn Classification of a pecuhanty in the anterior margin of 
the Nasal Bones of sume Birds A H Garrod 

ma st Insw4r1t TIOM at 3 —Juvenile Lectures—On Air and Gas Prof 

Juag 
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WEDNESDAY, JANUARY 8 


Grotocicar Socurty at 8—On the Secondary Rocks of Scotland ~ 
Par. I Lhe Stiata of the Eastern Coast J W Judd —Observations on 
the nore rerarnabe Boulders of the North West of England and the 
Wels. Borders D Mackintosh 

GRALHIC Soule ‘ry, at 8 

Roya: SOCIETI OF LITERATURE, at 8 

ARLE LOLOG LAL A SOCIATION, at 8 


THURSDAYF, January 9 


ROYAL Socirery, at 8 30 
Socinty OF ANTIQL ARIES, at 8 30 
Royal SOCIETY CLUB, at 6 
ALATMBMATICAL SucIzTy, at 8 —On Parallel Surfaces. $ Roberts —Sum- 
maton of certain Sers Prot Wolstenholme 
Borer INSTITUTION, at 3 —Juvente Lectures—On Air and Gas Prof 
ding 
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Enwt.sH —Fath and Free Thought 
Stough on) —A Se-1zs of Botanical Labels for Herbana J E Robson 
(Hardwicke) —The Coal-Fields of Great Britain 3rd edit E Hull 
(>tan ord) —Reprint of Papers on Electrustatics and Magnetism Sir 
Wihan Lhomso: (Mac nillan & Co ) 
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S Wilberforce (Hodder and 
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DEEP SPRINGS 


Ao our contiibution to a controversy which has now 
been going on fou some weeks in the Zvmes, and 
to which much public attention has been given, we have 
received Prof Geikie’s permission to print a Lesson 
fom Ins forthcoming Primer of Physical Geography 
dealing with the subject of Deep Spiings 

The facts which Prof Geikie “here summarises ın so 
admirable a manner, taken ın connection with what has 
already appeared in NATURE as to what one may almost 
call the cosmical connections of the recent 1ainfall, and 
the actual conditions of the case placed before the 
1eadeis of the Zzmes by Mr. Bailey Denton, should, we 
think, be enough to convince all that there 1s a science in 
these matters, and that the way in which Nature ıs ın the 
habit of working should be at least understood, 1f even in 
only a feeble way, before a protest be entered against 
her 

Do we wish to continue to avail ourselves of surface 
springs? If so it must be remembered, first, that these 
are umpossible without the deep springs of which Prof 
Geikie speaks, secondly, that ıt may be.roughly said, 
that they are normally replenished once a year, and that 
in some parts of England there has not been rain enough 
this yeai yet to replenish them In the words of Mı 
Denton — 


“Dunng the summe: months, from May to October, 
the rain which falls seldom reaches the depth of a yard 
This has been clearly shown by Dickinson’s records 
Dung that period evaporation, exceeding the rainfall 
vely considerably, draws upon the subterranean supply of 
water stored in the soil, and in continued drought the 
draught is immense In the winter months, from October 
to May, when the rainfall exceeds the evaporation, the 
excess penetrates the earth, and having saturated the 
subsoil as it passes through it, the surplus descends to 
the spiings or subter:anean level to replenish the one and 
raise the other To produce this super-saturation requtes 
time, and hence it 1s that ‘mid-winter’—zeé the shortest 
day-~is reached before the deep springs and deep water- 
beds are augmented ” 


The present controversy will do lasting good if it 
induces, and we think it may, accurate observations of 
the amount of water in the deep springs in different 
areas m different years, and at different times of the 
yeat Itis morethan possible that the late heavy rainfall 
1s even, from the deep spring point of view, a manifesta- 
tion of a ughe: law—or ofa miracle as Mr Babbage would 
have called 1t—that nature may not only replenish our 
undergiound cisterns every year, but vary the yearly 
supply, over a period of eleven years 01 So. 

Professor Geikie’s “ Lesson” runs as follows — 


“In this lesson we are to follow the comse of that part 
of the 1ain which sinks below ground A little attention 
to the soils and iocks which form the surface of a 
country 1s enough to show that they differ greatly from 
each other in hardness, and in texture or grain Some 
are quite loose and porous, others are tough and close- 
gramed, They consequently differ much ın the quantity 
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of water they allow to pass through them A bed of sand, 
for example, is pervious, that is, will let wate: sink 
through it 1eadily, because the little giains of sand lie 
loosely together, touching each other only at some points, 
So as to leave empty spaces between. The water readily 
finds 1ts way among these empty spaces In fact, the 
sand-bed may become a kind of sponge, quite saturated 
with the water which has filtered down from the surface 
A bed of clay, on the other hand, 1s impervious, it is 
made up of very small particles fitting closely to cach 
other, and therefore offering 1esistance to the passage of 
water Wherever such a bed occurs, it hinders the free 
passage of the water, which, unable to sink through it 
from above on the way down, or from below on the way 
up to the surface again, 1s kept ın by the clay, and forced 
to find another line of escape 

“Sandy or gravelly soils are dry because the rain at 
once sinks through them , clay soils are wet,because they 
retain the water, and prevent it from freely descending 
into the earth 

“When water from rain or melted snow sinks below 
the surface into the soil, or into rock, it does not remain 
at rest there If you were to dig a deep hole in the 
ground you would soon find that the water which les 
between the particles would begin to trickle out of the 
sides of your excavation, and gather into a pool in the 
bottom If you baled the water out ıt would still keep 
oozing from the sides, and the pool would ere long be 
filled again This would show you that the underground 
seed will readily flow into any open channel which it can 
reac 

“Now the rocks beneath us, besides being in many 
cases porous in their texture, such as sandstone, are 
all more or less traversed with cracks—sometimes 
mere lines, like those of a cracked window-pane, but 
sometimes wide and open clefts and tunnels These 
numerous channels serve as passages for the under- 
ground water Hence, although a rock may be so 
hard and close-gramed that water does not soak through 
it at all, yet 1f that rock 1s plentifully supplied with these 
cracks, ıt may allow a large quantity of water to pass 
through Limestone, for example, is a very hard rock, 
through the giains of which water can make but little 
way, yetitis so full of cracks or ‘joints,’ as they are 
called, and these joints are often so wide, that they give 
passage to a gieat deal of water 

“In hilly districts, where the surface of the ground 
has not been brought under the plough, you will 
notice that many places are marshy and wet, even 
when the weather has long been dry The soil every- 
where around has perhaps been baked quite hard by 
the sun, but these places remain still wet in spite of 
the heat Whence do they get their water? Plamly not 
directly from the air, for in that case the 1est of the 
ground would also be damp They get 1t not from above, 
but from below It 1s oozing out of the ground , and it 
is this constant outcome of water from below which keeps 
the ground wet and marshy In other places you will 
observe that the water does not merely soak through the 
ground, but gives rise to a little runnel of clear water 
If you follow such a runnel up to its source, you will see 
that it comes gushing out of the ground as a Spring 

‘ Springs are the natural outlets for the underground 
water But you ask why should this water have any 
outlets, and what makes it rise to the surface ? 

“The subjomed figure (Fig 1) represents the way in 
which many rocks he with regard to each other, and 
in which you would meet with them if you were to 
cut a long deep trench or section beneath the su: face 
They are arranged, as you see, in flat layers or beds 
Let us suppose that æ ıs a flat layer of some mper- 
vious rock, like clay, and 4 another layei of a porous 
mateual, ike sand The rain which falls on the sur- 
face of the ground, and sinks through the upper bed, 
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will be arrested by the lower one, and made ethe: to 
gather there, or find its escape along the surface of that 
lower bed If a hollow or valley should have its bottom 
below the level of the line along watch the water flows, 
spiings will gush out along the sides of the valley, as 
shown atssin the woodcut The line of escape may be 
either, as in this case, the junction between two different 
kinds of rock, o1 some of the numerous joints already 
referied to Whatever it be, the water cannot help flow- 





Fic 1 Orga of Surface Springs 


ing onward and downward, as long as there is any passage 
by which ıt can find its way, and the rocks underneath are 
so full of cracks that ıt has no difficulty in doing so 

“But ıt must happen that a great deal of the under- 
ground water descends far below the level of the valleys, 
and even below the level of the sea And yet, though ıt 
should descend for several miles, it comes at last to the 
surface again. To realise clearly how this takes place, 
let us follow a particular drop of water from the trme when 
it sinks into the earth as rain to the time when, after a 
long journeying up and dawn ın the bowels of the earth, 
it once more reaches the surface, It soaks through the 
soil together with other drops, and joins some feeble 





Fig 2-~-Section of part of a district to show the ongin of deep-seated 
Springs The Numerous jomts in the rocks lead the water down into a 
main channel, by which it re ascends to the surface as a spring at s 


tiickle, or some more ample flow of water, which works 
its way through crevices and tunnels of the rocks It 
sinks ın this way to perhaps a depth of several thousand 
feet until ıt reaches some rock through which it cannot 
readily make further way. All this while it has been fol- 
lowed by othe: drops, coursing after ıt through its wind- 
ing passage down to the same barrier at the bottom The 
union of all these drops forms an accumulation of water, 
which ıs continually pressed by what is descending from 
the surface Unable to work its way downward, the pent- 
up water must try to find escape ın some other direction 
By the pressure from above it ts driven through other 
cracks and passages, winding up and down until at last it 
comes to the surface again It breaks out there as a 
gushing spring (see Physics Primer, Ait. 23) 

“Thus each of the numerous springs which tssue out of 
the ground ıs a proof that there 1s a circulation of water 
underneath, as well as upon the surface of the land But 
besides these natural outlets, other proofs are afforded by 
the artificial openings made ın the earth. Holes, called 
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Wells, are actually dug to catch this water Mmes, pits, 
quairies, and deep excavat.ons of any kind, are usually 
troubled with it, and need to be kept dry by having ıt 
pumped out” 


It 1s a satisfaction to think that, as Science gets more 
infused into our general education, such a question as 
the one to which attention is now directed will not be 
mooted until its scientific bearings’ are understood , for 
after all the question of deep springs 1g only one of the 
scientific points involved in the controversy. 





SHELLEY'S BIRDS OF EGYPT 


A Handbook to the Birds of Egypt By G E Shelley, 
FGS,FZS,&c 1 vol 8vo, with 14 coloured plates, 
(London Van Voorst, 1872 ) 


ANY travellers who go “up the Nile” during the 
winter months, devote the leisure, which would 
otherwise hang somewhat heavily on then hands, to 
making a collection of birds The boating trip usual on 
these occasions 1s, as Captain Shelley observes, admirably 
adapted for this purpose, “as there ıs much time left on 
hand while the vessel 1s delayed by adverse winds , and 
even at other times progress is frequently not so rapid as 
to prevent the traveller fiom keeping pace with the boat, 
if he chooses to land for the sake of sport, which may 
generaly be obtained on the banks of the river” 

To such persons Captain Shelley’s volume will 1 e most 
acceptable, as there was previously no single work that 
contained sufficient information to enable them to deter- 
mine the names of the birds met with on the Nile Rup- 
pell’s * Systematische Uebersicht” gives a complete lst of 
all the species known to occur in Egypt at the time of its 
publication. But besides being now rather out of 
date, Ruppell’s volume does not include descriptions 
of most of the common birds, and requires to be sup- 
plemented ,by several other works hardly adapted for 
a trave.le’s hbrary, Captain Shelley’s handy volume 
contains a sufficiently full account of all the Egyptian 
birds hitherto recorded, and is therefore far more conve- 
nient for use during a tour up the Nile, though other 
works will be required on the return home, to enable some 
of the more closely allied species to be certainly dis- 
criminated 

As limits of the “ Egyptian district,” of which he treats, 
Captain Shelley takes the Mediterranean on the north, 
and the second Nile cataract on the south, with the Ara- 
bian and Libyan deserts to the east and west Within 
this area about 350 species of birds are met with, of each 
of which a short description 1s given, together with remarks 
upon the time of its occurrence, habits, and other pecu- 
harities The gieater number of the birds of Egypt are 
well-known European forms, but there is a considerable 
admixture of Oriental and African species In the latter 
category we may notice the beautiful Iittle sun-bird, Wec- 
farina metallica, of which the portrait forms the 
frontispiece to the volume Captain Shelley met with it 
near Kalabshee in Nubia, where it 1s tolerably plentiful in 
April, but has “no doubt that ıt occasionally descends 
below the first cataract,” as he noticed several specimens 
within twenty miles of Philz, Other tropical forms which 
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intrude into the Nile district are the yellow-vented Bulbul 
(Pycnonotus arsinoc), the Egyptian Bush-babbler (Crate- 
ropus acaci@), the Bifasicated Lak (Certhilanda desert- 
or unt), and two other species of Bee-eater, besides the 
Jerops apiaster which visits Europe The most abun- 
dant groups among the Passerine birds of Egypt are, 
pethaps the Larks and the Stonechats, of both of which 
numerous forms occur along the Nile banks Nearly all 
the European S'y/veid@ aie likewise found m Egypt, either 
all the year round, or in winter during then southern 
migiation The list of birds of prey is also numerous, 
and many of the eagles and hawks are said to be individu- 
ally very abundant In fact, Egypt must be pronounced 
to be quite a paradise for an ornithologist who wishes to 
“take it easy,” and to collect a number of rare and in- 
teresting species without going far from home, oi en- 
dangering his health in the forests of the tropics 

Whilst allowing Captain Shelley great credit for the 
general way in which he has performed his task, we must 
be peimitted to point out several “ heresies ” in his scien- 
tific arrangement, which, however, are manifestly owing 
rather to carelessness than to ignorance The Andalu- 
sian Hempode (Turnix sylvatica) certainly cannot be 
correctly referred to the Tetraonide—though Captain 
Shelley might find precedents for such a course—nor the 
Tbises, Storks, and Cranes to the Charadrudz, for which, 
on the other hand, no sort of precedent will be found, It 
is also new to us to see the Rails and Crakes arranged in 
the order “ Anseres” in the same family (') as the Ducks 
and Geese, and the Gulls and Terns united to the Peli- 
cans Here, we suspect, our author must have got into 
some muddle in “making up his shects” On the othe: 
hand, great praise must be awarded to the illustrations, 
which are obviously from the facile pencil of Mr Keule- 
mans, and represent some of the most novel and attrac- 
tive species We could only have wished that a map 
had been added, with all the localities spoken of by the 
author marked onit In these days no work refeiring to 
geographical zoology can be deemed complete without a 
map to it 
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OUR BOOK SHELF 


A Manual of Chemistry, Theoretical and Practical By 
George Fownes, FRS Eleventh edition, revised and 
conected by Henry Watts, BA, F RS, (London 
J and A Chuichill, 1873) 


WE have eceived the eleventh edition of Fowne’s Manual 
of Chemistry The great popularity of this famous 
chemical text-book has already necessitated the pub- 
lication of this edition, although the last was only 
issued ın 1868 Since that time great progress has been 
made in the science, and we must thank Mr Watts for 
having made this edition fully equal to the piesent 
educational requirements of chemistry In order to 
prevent the increase of the present volume beyond the 
shehtly unwieldy size attained by the last, the editor 
has somewhat shortened the sections of the work 1elating 
to physics 


NATURE 


| 
| 


ed 


ee i te a — m ee e H a aaa e tented ae ato 


- - th de 


period, it becomes possible to make him acquainted with 
the use of formula: much sooner than would have been 
the case had the original plan of the author been adhered 
to A chromolithograph of various spectra forms the 
frontispiece but we regret to find that the chapter 
on spectrum analysis 1s somewhat more meagre than 
might have been expected We notice that the size of 
the page and of the type has been increased, and the 
whole appearance of the book improved, but the old 
woodcuts still do duty, this ıs a great pity, the French 
and German manuals very far surpass any of ours ın this 
respect Why should this be so? There can be no doubt 
that well executed sketches of apparatus aie of great use 
to students in showing them how to do their work with 
neatness, and to none 1s this more important than to the 
large class of students now rising, who have to study the 
scence witout ever having the chance of seemg a well 
appointed iaborato1y or a good manipulator, RJ E 


Ekments of Zoology By A. Wilsons (Edinburgh . 
Adam and Charles Black ) 


VERY high authorities have lately come to the conclusion 
—and the character of this book and of others hike it 
lately publ shed in Edinburgh confirm that conclusion— 
that ıt 1s not desirable to teach the c</ements of zoology at 
all You cannot in a volume of Goo pages, illustrated 
wth 150 woodcuts, ically give an adequate account of 
the animel kingdom, Nothing less extensive than 
“ Cuvier’s Regne Animal,” or “Bronn’s Thierreich” can 
deal with ‘he subject The very essence of Zoology lies 
in a wide sutvey of forms which cannot possibly be 
ikustratedin a cheap book A museum, dissecting rooms, 
microscopes, special monogiaphs, are necessary for the 
study of Zoology, and itis useless to give a hurned 
account cf the larger groups into which animals are 
divisible as an introduction to ıt We do not want such 
elements of Zoology taught in schools and junio: classes 
—elements of which the teache: himself has piobably 
no real knowledge from the study of nature—elements 
which itis clear that Mr Wilson has put together from 
lus notes of Prof Allman’s course, and from Prof Huxley’s 
publications-—~but which he knows but little of from his 
own observation of nature What can be taught in 
place of such elements of Zoology ıs the ground-work 
of Biology, and this teaching designed to give a correct 
appreciat on of the phenomena of Iife—not an exhaustive 
survey of all the forms and peculiarities of animal life— 
1s a much more practicable thing for educational purposes 
and extra-university classes Special types of both animal 
and vegetable life,are taken, which the teache: has hım- 
self studied, and which he can place in quantity in the 
hands of his pupils for lıke study Real scientific training 
is thus promoted, and books which shall help this form of 
teaching are needed On the other hand, books hke Mr, 
Whlson’s do a great deal of harm They put zoology alto- 
gether out of the category of natural sciences, making it a 
subject of hearsay, and when written by men who are not 
themselves actively working zoologists, are simply me- 
chanical epttomes or analyses of other men’s work More- 
over, Mr Wilson does not appear to possess qualifica- 
tions foi writing such an epitome, for he1s not acquainted 
with Fiench and German work 

Not to enter into the specific maccuracies of this book, 
we may simply mention that if is not up to the times It 
1s ten o` fifteen years behind its day throughout, the 
reason of which 1s obvious when we find that it 1s an 
abridgment of works published about fifteen years since, 


This 1s by no means to be regretted, as | Fifteen years means a great dealin Zoology, the most 


admirable manuals on this subject are now within the | actively advancing of any science at the present tıme, 
| since Darwin’s theory has stimulated research im it 1n all 


reach of all 
Another improvement has been effected by the intro- 


directions Theie is no recognition m this book of Dar- 


duction of a chapte: giving the most important pomts of winism, no proper account of the Protozoa, development 


the 1ecened theories of chemical combination and the 
atomic hypothesis 


thioughout 1s inadequately sketched, or ın most cases al- 


By thus giving the student some idea | together ignored. Geographical distribution might never 


of the theoretical portions of the science at an early | have been studied during these twenty years, . 
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We cannot view without great dissatisfaction the pio- 
duction of educational books like the present one on a 
branch of science in which the autho. has not worked 
himself, and ın the progress of which he is not sufficiently 
interested to lead him to keep up with some of its most 
important advances It 1s an injury to the study itself, 
and an injustice to those seriously engaged in that 
study 


LETTERS TO THE EDITOR 
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Dr Bastian’s Experiments on the Beginnings of Life 


In every experimental science it 1s of great importance that 
the methods by which leading facts can be best demonstrated, 
should be as clearly defined and as widely known as possible 
This 1s particularly true as regards physiology, a science of 
which the experimental basis is as yet imperfect All experi- 
ments by which a certainty can be shown to exist where there 
was before a doubt, serve as foundation stones It is well 
woith while taking some pains to lay them properly 

Your readers are aware that Dr Bastian, in his work on the 
Beginangs of Life, has asserted that in certain infustons the 
tt lower organisms”? coms into existence under conditions which 
have been generally admitted to exclude the possibility of 
the pre-existence of living germs. It 1s also well known that 
these experimental results are disputed. 

Not long ago I witnessel the opening of a number of experi- 
mental Asks charged many months ago by a fitend of mine 
with infusions sapposed to be simular to those recommended by 
Dr Bastian The flasks had been boiled and closed hermeti- 
cally according to Dr Bastian’s method Finding on careful 
microscopical examination that the contents of the flasks con- 
tained no living organisms, I charged calcined tubes with the 
liquids, sealed them hermetically, and forwarded them to Dr 
Bastian, When I next saw him he pomted out that two of the 
thiee liquids used were not those which he had recommended, 
that if the infusions had been properly prepared, there would not 
have been any necessity for keeping them many months before 
examination, that his results w.th organic infusions were ob- 
tained after a few days, and that they were generally of a most 
unmistakeable nature To sat.sfy my doubts on the subject 
he most kindly offered to repeat his experiments relating to the 
production of living organisms in infusions of nay and turnip 
in my piesence To this proposal (although I have hitherto 
taken no part in the controversy relating to spontaneous genera- 
tion, and do not intend to take any) I gladly acceded, at the 
same time engaging to publish the results without delay 

Fifteen experrments were made They wete in three series, 
the dates of which were respectively, Dec 14, Dec 20, and 
Dec 27 i 

First SERIES—(Dec 14th ) 

Two infusions were employed, an infusion of turnip, 10 
making which both the rind and the central part were used, and 
an infusion of hay Both had been prepared the same day a 
short time before they were used 

The turnip infusion, of which the specific giavity was 1012, 
and the reaction distinctly acid, was divided into two parts, of 
which one was neutralised with lhquor potasse Fom retorts, 
each capable of holding, when half full a little over an ounce 
of Iiquid, having been prepared, two were charged with neutral 
infusion, the othe: two with unneutralised infusion, A small 
quantity of pounded cheese was then added to one of each par 
A fifth retort was charged with wunneutralised infasion diluted 
with its bulk of wate: As soon as each retort was charged, the 
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open end of its beak was heated in the blowpipe flame and 
drawn out The drawn-out pait was then severed, and the re- 
tort boiled. over a Bunsen’s burner, after which it was hept ina 
state of actrve ebullition for five minutes During the boiling, 
some of the liquid was frequently ejected fiom the almost capil- 
lary orifice of the retort At the endofthe period named it was 
closed by the blowpipe flame, care being taken to continue the 
ebullition to the Jast The success of the operation was ascer- 
tained ineach mstance by obseiving that, by wetting the uppe: 
part of the retort, the ebullition was renewed 

Thiee similar retorts were charged with the hay infusion, the 
specific giavity of which was 1005, and the reaction neutral Ot 
these, one contained the infusion diluted with its bulk of distilled 
water, the others bemg charged with infusion to which no addition 
had been made These three retorts wereclosed, after boiling, in cx- 
actly the same way as those contamimeg turnip infusion The 
eight retorts were placed, immediately after their preparation, 
m a water-bath, which was kept at a temperature of about 
30° C 

We met to examine the flasks on December 17, just three 
days after their preparation, Dr Bastian having previously ex- 
pressed his anticipation that theinfusions of turmip with cheese, 
whether neutralised or not, would be found by that time to con- 
tain multitudes of Bacteria, and that the other two undiluted 
turnip infusions would exhibit obvious changes In the hay 
infusions, he eapected that the process would not advance sq 
rapidly , the diluted infusions, he thought, would remain perma- 
nently unaltered The results m each case were as follows — 

(a) Neutral turnip infusion with cheese —On the 16th I ob- ` 
served that the liquid had become turbid, on the 17th the tur- 
bidity was very obvious Before opening the retort ıt was ascer- 
tained that when the blow-pipe flame was directed against the 
tube the heated part was drawn inwards, and further, that when 
the retort was inclined with its bulb upwards, so as to allow the 
liquid to rush against the closed end, a characteristic water 
hammer sound was produced, On breaking the point, arr 
rushed in with a tolerably loud sound , the liquid was crowded 
with moderately sized Bacteria, which exhibited active progres- 
sive movements There were also Leptothnix filaments 

(2) Cnneutralsed turnip infusion with cheese —On the 17th, 
the 1etort having been tested in the same way as before with 
similar results, was opened It contained no hving forms 

(c ) Neutral tump infusion without cheese —On the 17th this 
liquid exhibited no marked change It was finally examined on 
the 31st, and found to be still unaltered 

(d) U nneutralwed turnip fusion without cheese —Up to 
December 31 no change had taken place m this infusion 

(¢) Cndeluted hay mmfuston —The infusion was slightly turbid 
on the 17th , on the 2oth the turbidity was more marked, and 
before the flask was opened, the wate.-hammer sound and othe 
evidence showed that ıt was entire. The liquid was found to be 
full of minute but very active Bacteria, and contained numerous 
colonies of spheroids undergoing tiansformation into Bacteria 
There were also Leptothrix filaments 

(f) The same —This mfusion was examined on the same day 
It had become turbid at about the same time as the last infusion, 
though to a less extent It was distinctly acid A diop of this 
fluid contained few Bacteria as compared with e 

(g ) Diluted hay infusion —On the 20th it was discovered that 
the retort was accidentally cracked “The liquid was swarming 
with Bacteria, and possessed an offensive smell On account of 
the crack, Dr Bastian regarded the experiment as futile ü 

(% ) Diluted turnip nfuson —Ths hgud remained un 
changed 

SECOND SERIES—({Dec 2oth } 


The purpose of this series was to ascertam whether the 
irregularities of the results with the turnip infusions in the first 
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series, as compared with Dr Bastian’s already recorded results, 
were due to the fact that the material used consisted partly of 1ind 
Di Bastian thought that this might be the case, and accord- 
ingly another infusion was prepared in which no rind was em- 
ployed As before, the fresh acid infusion of turnip was 
divided into two parts, one of which was neutralised by 
liquoi potassee Of fom retoits, three were charged with un- 
neutiahsed liquid, the fourth with neutial Of the three, 
two wee treated with cheese, to the thud no addition was 
made They were prepared in every 1espect as before In 
each case the drawing-in of the glass im the blowprpe flame was, 
again noticed before the neck of the 1etort was bioken 

(a) Unneuts altsed mfuvon with cheese —This infusion showed 
o dalescence, even after twenty-four hours Oa the 231d ıt had 
become decidedly turbid, and was opened The liquid was 
feetid, and its reaction acid It swarmed with Bacteria 

(0) The same —The retort was opened on the 31st, its con- 
tents having shown a slight turbidity for several days previously 
The liquid was slightly foetid, and ıt contained characteristic 
Bacteua, which, however, were few in number 

(c) Neutral infusion without cheese —The retort was opened 
on Dec 31, the fluid having been slightly tubid for several 
days ‘The liquid was acid, and slightly foetid, but still retained 
the odom of turnip A drop contained a few Bacteria, about 
0 003mm in length, which exlubited oscillatory movements 

(d ) Onneuts alised infusion without cheese —The liquid contained 
a white mass which lay at the bottom, and was so tenacious that 
it could be drawn out into strings with needles. This consisted 
entuely of Bacteria and Leptothrn, embedded m a hyaline ma- 
irix There were also Bacteria in the liquid 


THIRD SERIES—(Dec 27th ) 

It appeared to me desirable to ascertain whether the condition 
of the internal surface of the glass vessels exercised any influence 
on the result T therefore heated two retorts to 250° C, 
keeping them at that temperatme for half an hour, and 
closed them while hot in the blow-pipe flame These Dr 
Bastian charged by breaking off their points under the surface of 
a neutral infusion of tuinip with cheese, freshly prepared for the 
pumpose, without employing any of the nnd The retorts were 
boiled and sealed inthe same way as before, excepting that 
whereas one was boiled only five minutes the othe: was boiled 
ten mmutes The specific gavity of the infusion used was 1013 
A third uncalemned retort was chaiged with some of the same 
infusion contammg no cheese This was also boiled for ten 
minutes 

I was out of town from the 28th to the 30th, and therefore did 
not examine the 1etorts until the 31st Dr Bastian informed me 
that on the 28th, twenty-one hours after preparation, the liquids 
in both the calcined retorts were distinctly turbid, the tempera- 
ture of the water bath being 32°C and that sixty-six hours 
after preparation, whilst the turbidity was much more marked, 
each flask also contained what appeared to be a “‘ pellicle,” which 
had formed and sunk At this period the flud m the thud flask 
had also become very decidedly turbid 

(a) Neutral tur nip infusion with cheese uicalcined retort, boiled 
ten minutes —The retort having been tested in the way previously 
described, was opened on the 31st The liquid was very foetid, 
had an acid reaction, and contained much scum It was found 
to be full of Bacteria, whist Leptothrix existed ‘in abundance 
in portions of the scum, together with granules of various sizes 
which 1efracted light strongly 

(6) The same boiled five minutes --The state of the liquid was 
the same as that just described 

(c) Neutral infusion without cheese, boed ten niunutes—~retort 
not calcined —In ths liquid the rods and filaments were much 
less numerous In other respects its characters were the same 

In each case before opening the retort ıt was agam observed 
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that a portion of its neck became drawn in when exposed to the 
blow-pipe flame 


As regards the results of the foregoing experiments, it 15 un- 
necessaiy for me to say anything as to their bearing on the ques- 
tion of heterogeness The subject has alieady been frequently 
discussed in your columns 

The accuacy of Di Bastian’s statements of fact, with 16- 
ference to the paiticular experiments now unde: consideration, 
has been publicly questioned I myself doubted it, and ex- 
pressed my doubts, 1f not publicly, at least ın conversation I 
am content to have established—at all events to my own satıs- 
faction—that, by following Dr Bastian’s duections, infusions can 
be prepared which are not deprived, by an ebullition of from 
five to ten minutes, of the faculty of undeigoing those chemical 
changes which are characterised by the presence of swaims of 
Bacteria, and that the development of these organism» can pro- 
ceed with the greatest activity in hermetically-sealed glass ves- 
sels, from which almost the whole of the an has been expelled 
by botling J BURDON SANDERSON 

University College, Jan 1 
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The Recent Star-shower at Sea 


IN case no other account should reach you of a meteoric 
shower witnessed by the officers and military passengers of II M 
troopship Zamar on the night of Wednesday, November 27, 
1872, I send notes collected from several accounts 

The vessel was at the time about 7° south and 4° west of the 
Bermudas, in longitude 68° 50’ W , latitude25° 30 N Between S 
and 10 PM by one witness, between Io and 12 PM by another, 
that 1s, between 12h and 16h Greenwich mean time, there was 
a neaily uninteri upted succession of shooting stars—from all parts 
of the sky, says one from about E.N E to WS W, says 
another The gentleman who gives the earher hour estimates 
therr number as from 25 to 50 per minute, the gentleman who 
gives the later at about 31m 2 minutes They were not counted 
or accurately observed by any one, but this discrepancy perhaps 
justifies the belief that the thickest part of the stream was passed 
through by the earth at the earler hour Sunset would have been 
soon afte: 5 , thus it was dark with no moon before the earliest 
hour named 

I cannot learn that they were seen in Bermuda, but the 
weather was cloudy 7H L 

Bermuda, Dec 17, 1872 
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Curious Auroral Phenomenon 


On the nights of the 4th and 5th of this month a curious 
phenomenon, presenting much resemblance to an aurora borealis, 
was noticed here 

It had the characte: of a faint, steady light, rather red than 
yellow, extending over the horizon, which here in that direction 
is bounded by the sea-line, from N W to N N E , while under- 
neath it, that 1s between it and the horizon, was a rim of dark, 
smoke lıke appearance, such as I have more than once seen in 
undoubted auroras The smoky lme occupied to a height of 
about three degrees above the horizon , the light to ten o1 twelve 
at most On both mghts ıt became visible about 9 P M , and 
disappeared shortly after 11 P M 

My house being situated rather more than 300 ft above the 
sea and commandmg a perfectly open view over if, I had a 
good opportunity of noticmg this appearance which was also 
observed and commented on by seveial other inhabitants of the 
town On the night of the 6th E thought I could distinguish 
something of the kind, but tne increasing light of the moon and 
a sea-fog coming on, rendered the fact uncertain 

The barometer was high, 30° 20”, the wind slight and fiom 
the east, the weathe: cool 

It may be worth adding that the water of the Black Sea being 
but shghtly salt, ts phosphorescent phenomena are proportion- 
ally insignificant Hence I do not think that the hght m 
question could have been any way reflected from the sea-sun face 

No electrometer or instrument of the kind exists at Trebizond, 
but the uncomfortable sensations of which many people com- 
plained, and, I may add, the abundant sparks from my Tom’s 
back—I ruffled ıt by way of tral on purpose —seemed to imply 
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considerable electric tension in the atmosphere at the time, 
weather was also remarkably dry 
Trebizond, Dec. 15, 1872 


The Spectrum of the Aurora and of the Zodiacal Light 


Upon a perusal of the chapter m Dr Schellen’s ‘‘ Spectrum 
Analysis,” specially beating on the above subjects, I have been 
led to thnk—firstly, that our present knowledge of these spectra 
1s far from complete , and secondly, that so far as such know- 
ledge extends, it hardly warrants some of the conclusions arrived 
at m Dr Schellen’s work To test the question of the aurora, 
I have collected, chiefly from the pages of NATURE, a set of 
observations (excluding a few which gave only ough results) 
and have arranged them under the heads of the several hnes, so 
that these and their characteristics may be seen at a glance, and 
the observations compared, and from these observations I de- 
duce the following remarks — 

1, That the full spectrum of the aurora consists of seven bright 
lines or bands and a faint diffused spectrum 

2 That two (perhaps three) of these lines ave sharp and well 
defined, while the others are more or less nebulous (As Lod 
Lindsay notes one of the lines to be sharp on one side and nebu- 
lous on the other, itis probable that this, and perhaps others of 
the nebulous lines, would 1esolve into groups of lines under 
higher instrumental power ) 

3 That the red line (which seems to have been actually post- 
tioned by two observers only) 1s not found to coincide with the 
spectrum of any known substance or gas (But see next note ) 

4 That the yellow-green aurora line, and perhaps two other 
lines, according to one observer, coincice with lines of oxygen , 
while two lines, according to other observers, either fall very near 
to, oi actually comcide with, F ad G hydrogen, and that to this 
extent the axiom of Zollner, that the spectrim of tue aurora does 
not agree with any of the known spectra of the gases of our 
atmosphere, 1s challenged 

6 That Zollne:’s theory of the lines or bands 11 the blue being 
remains of a contimueus spectrum broken up by dark absorption 
bands, 1s hardly supported by the othe: observers. 

7 Thatthe aurora spectrum is probably a mixed one, and 
that the red and yellow-green lines are independent spectra , as 
also may possibly be the corona line and the contriuous spectrum 
crossed with the fainter lines 

8 Thatthe discrepancies in the observations recorded are con- 
siderable, and that all the lmes (except perhaps, Angstrom’s), 
and specially the red one, 1equire further examination to confirm 
their position 

And this last proposition I ventuie to commend to the atten- 
tion of you spectroscopic correspondents durmg this winter 

The zodiacal light will also undeniably bear futher investiga- 
tion. The evidence at present seems to strongly mcline to the 
presence of a faint continuous spectrum only Webb, Back- 
house, and Pringle are positive in their observations as to this , 
and, on the other hand, the bright green lme referred to by Dr 
Schellen, as seen by Angstrom and Zollner zx ail parts of the 
sky can, as Pringle has well noticed, hardly be assumed to 
belong conclusively to the zodiacal light but rather to some 
faint accompanying aurora I am not aware whether the zodi- 
acal light and the aurora have been examined with a polariscope 
The light, though famt, might, I imagine, be tested with a 
Nicol’s prism and Savart bands An observation of the zodiacal 
light ın the spring showed me its faint rose-red tit very distinctly, 
although I was not at that time aware that this tint was cha- 
racteristic ; 

AURORA SPECTRUM 


No 1~A Lainen the Red between C and D 


OBSERVER REMARKS 
T, F. (Torquay) Strong, intermediate m colour and posi- 
tion to lithium and calcium 
J RC, Like hthium line, but duskier , well seen 
in Biowning’s mm.atwe spectroscope , 
sharp and well defined 
BARKER Almost equidistant between C and D, 


wave-length, 623* (C and D being re~ 


* A line of nitrogen twa the air spectrum seems to lie very close to this 
position, and if other lines le so near to, or comeide with, those of oxygen 
and hydrogen, ıt would appear not unreasonable, until further evidence 1s 
obtamed, to conjecture that the Aurora Spectrum may be wholly or in part 
an air spectrum modified by temperature pressure,-J, R. C, 
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spectively 656 and 589), sharp and 
well defined, brightness 3 (counting 
fiom 1 as brightest) 

At 24, Ha bemg 18, and Na 32 Does 
not comede with any other line ob- 
server has seen 

Between sodium and lithium, but neater 





PROCTOR, 


Prazzit SMYTH 


the latte. Estimated at WL 6350 

BACKHOUSE Seen in eight amoras, out of thirty-four 
observed 

ZOLLNER, More refrangible than Ha, possibly hes 

(Schellen } near the dark telluric lines A , waves 


length, 6,279 (Angstrom), 
No, 2 —A Lane tn the Yellow Gi een between Dand E (principal 
auroral line) 


Strong, pale yellow nea: D 

Sharp and well defined, lke principal 
line in nebulæ, but brighter , a peculiar 
flickering noticed ın the Ime during the 
displays of Oct 1870 and Feb 1872 

ALVAN CLARK, JUN = Wave-length, 569 (Probably an enor 

for 559—] R C) 


(Torquay) 
C 


BARKER Wave-length, 562, sharp and well de? 
fined , brightness, 1 
PROCTOR At 41 (Na bemg 32),”nebulous , abso- 


lutely coincident with a lne in a lu- 
mière tube attributed to oxygen 

Sharp and well defined , visible with very 
narrow sht 

Within a few umts of Knchhof’s 1255, 
a peculiar flickering, and frequent 
changes of brightness 

Over cition acetylene, at W L. 5579 


Lorp LINDSAY. 


HERSCHEL 


PIAZZI SMYTH 


SCHMIDT Varied much ın intensity 
(Schellen ) 

ZOLLNER Brilliant in all parts of the aurora 
(Schellen ) 


No 3 —A Linewi the Green near E (corona line?) 


ALVAN CLARK, JUN At 532, assumedito be 5316 (corona 
me 

Notes three lines ın the anrora as comet- 
dent with corona Imes 

Near E , woolly at the edges, but rather 
sharp in centre , at or near 1474 of the 
corona 

Once only, at 532 


WIN LOCK 
(Schellen } 
Lorp LINDSAY 


BACKHOUSE 


No 4 —A Line wn the Green at o) near b 


ELGER Very famt , half way between principal 
auroral ine and F 
BARKER At 517 (Assumed to be 520—Win. 


lock ) Nebulous , brightness, 5 

A famt band coincident with 4, and ex- 
tending equally on both sides of ıt 

A faint band at 57, Na being 32 and Hg 
75, coincident with a lme (of oxygen?) 
in lumière tube 


LORD LINDSAY 


PROCTOR 


No. 5.--A Line in the Green between b and # 


BARKER, At 502, brightness, 2, conjectured to 
coincide with a line in the chromo. 
sphere 

BACKHOUSE Mentons a faint band seen ın five auroras 


out of thirty-eight at 500 01 510 (501? 
aj RC) 


No 6—-A Line in the Green-Blue at ot near F 


ELGER. Faint and nebulous 

ALVAN CLARK, JUN At 485, assumed to be 486 F hydrogen, 

BARKER At 482, assumed to be 485 of Alvan 
Clark, jun 

PROCTOR At 81, morerefrangible than Hg (75) | 


LORD LINDSAY, Very slightly more refrangible than F , 
side towards D sharp and well defined , 


other side nebulous, 
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No 7—Lene wt the Indigo ator near G 
ALVAN CLARK, JUN At 435, assumed to be 434 G hydrogen 
PROCTOR, At 121, more refrangible than Hy 
(114), coimeident with a line (of oxy- 
gen’) in lumière tube Probably there 
is some error here , this line as posi 
tioned by Lord Lindsay and Alvan 


Clark, jun, being slightly‘ /ess refran- 
gible than G —J, R C ” 


Slightly less refrangıble than G , a broad, 
Va band, seen only with a wide 
siit, 

The continuous Spect um 
Faint from about D to beyond F 
see green reaching from aurora line to 


LORD LINDSAY, 


T F (Torquay) 
FLOGEL 


(Schellen) ; 

SCHMIDT From amora line to F , frequently resolved 
{Schellen ) into three bright lines 

ZOLLNER Considers the bright lines or bands Nos 
{Schellen,) 4, 6, and 7 to be a continuous spectrum 


broken up by dark absorption bands 


Guildford, Nov g J. RAND CAPRON 





Ocean Rainfall 


WITH ieference to Mr Miller’s note (NATURE, vol vn 
p 123), I think ıt may be desirable to pomt out that a good 
many steps have been taken im the direction he suggests As I 
beleve Mı Miller is a reader of ‘‘ British Rainfall,” he will pio- 
bably haidly need to be reminded of the article on ‘Ocean Ram- 
fall,” by Mr F Gaster in the volume for 1866, wherein tables 
of the 4: cvalence of ram im the North and South Atlantic and 
North Pacific Oceans are given in considerable detail The de- 
termrnation of the amount 1s a far more difficult matter for a 
number of reasons, which would require much space fully to ex- 
plain, and I am not at all surprised at the feat being considered 
“impossible ,” but the use of that word 1s becoming restricted 
At the British Association meeting at Bnghton, Mr W T Black 
was lind engugh to show me a rain gauge which he had had con- 
structed somewhat on the plan described by him in the Fo @ zal 
of the Scottish Meteorological Society for January 1870, and which 
he intended should make a few voyages on purpose to test 

With respect to gauges on lightships, I may state that at my 
suggestion the Elder Brethren of the Trinity House allowed a 
gauge to be placed upon the «Voze ightship in the autumn of 1865 
It was caiefully observed by the officers on board for about two 
years, and the returns weie compared with simultaneous records 
kept at Sheerness on the Kentish, and Shoeburyness on the 
Essex coast I cannot say that I was satisfied with the results, 
which were principally vitiated by spray and wind, The gauge 
was bolted rigidly to a post on the deck of the vessel, as I then 
thought this preferable to the mcessant oscillations which would 
result from the employment of gimbals 

Considering the sources of inaccuracy attaching to the measure- 
ment of 1ainfall at sea, and the fact that, so far as I am aware, 
lightships are seldom more than ten or twenty miles from land, I 
think that there are few cases in which they could render valuable 
aid 

As to the Challenger I know nothing , but I do know that ıt 
was the joint resolution of Mr Black and myself each and both 
to do what we could towards obtaming quantitative recoids of 
the rainfall of the North Atlantic, and when last I heard from 
him there were prospects of partial success Only partial he- 
cause we do not hope or expect to ascertam the true fall, but 
merely the relative fall ın different zones, or portions of the ocean 

Camden Square, London G J, SYMONS 
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INTRODUCTORY LECTURE OF THE MURCHI- 
SON CHAIR OF GEOLOGY AT EDINBURGH, 
SESSION 1872-3 * 


II 
M UCH has recently been said (so much, indeed, that 
the subject begins to get somewhat wearisome) re- 
garding the necessity for wide-spread scientific instiuction 
to enable our artisans to compete with the advancing in- 
dustry of foreign countries. Technical education has 
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become a kind of political cry, like the county franchise 
or women’s electoral disabilities We hear, continually, 
too, of the need for a more special training ın science for 
such professional pursuits as those of the engineer and 
the military officer, or of the men who devote themselves 
to the task of geographical discovery Far beit from me 
to say one word that would seem to imply an under- 
valuing of such practical applications of science Most 
heartily do I wish that a technical school were established 
in every great town in the country, and that every man 
whose pursuits in life might call for the aid of science, 
should have the means of obtaining sound practical in 
struction in those branches likely to be of service to him 

But I cannot believe that such utilitarian views, ım- 
portant though they undoubtedly are, set before us the 
true place which science ought to hold, and which I am 
convinced it will one day hold in the general system of 
education in this country Scientific culture ıs something 
more than a weapon to help us in the keen warfare of 
trade and commerce It 1s, in truth, itself a noble form 
of education, filling a place which can be filled by none 
other, and without which no modern culture of the higher 
type can now rightly claim to be regarded as liberal, 

It is this aspect of the subject which I seek to impress 
upon your minds to-day I do so the more readily smce 
it seems to me that your presence as members of tlus 
voluntary class 1s a token that you recognise with me the 
desirability of adding to the traditional methods of edu- 
cation The matters which will come to be dealt with 
here he outside of the ordinary curriculum of study Yet 
they form part of that wider field which must cre long be 
conjoined with the older territories as the domain now to 
be required for higher culture 

Apart altogethe: from any ptactical application to be 
made of a scientific training for the active busmess of 
life, such a training seems to me to deserve and require 
a place in our ordinary system of education on several 
grounds, of which I shall at present notice only two— 
fustly, because it trains the observing faculty, and, 
secondly, because ıt stimulates the 1maginative faculty 

I Taking the lowest view of the case, ıt will not be 
denied that a habit of quick and accurate observation 
1s one of the most advantageous powers with which aman 
o1 woman can be equipped. Such a habit often makes 
all the difference between a successful and an unsuc- 
cessful career In point of actual hard-thinking power a 
man may be gieatly superto1 to his fellows, but this power 
1s not enough of itself alone to ensure success 1n the battle 
of life Much must ever depend on the rapidity and 
shrewdness with which passing events are noted and pro- 
vided for , or, ın other words, the care with which the 
observing faculty 1s cultivated as well as the judgment. 

But beyond and above such considerations we cannot 
doubt that the observing spirit carries about with it a 
multiplied power of enjoyment—so multiplied, indeed, 
that, placed beside the unobseiving spirit, ıt seems 
almost to have been gifted with another sense A well- 
trained power of observation never suffers its possesso1 
to feel wholly alone. Even out of the most solitary 
scenes it can gather pleasant companionship, and amid 
the ordinary monotonous routine of life it finds reciea- 
tion where, in its absence, men are apt to encounter only 
dulness The story of our childhood—“‘ Eyes and no 
Eyes ”—~has ın this respect a significance for people of all 
ages as well as for schoolboys 

If you think of ıt you will probably find that what we 
ordinarily term comzon sense springs in no small measure 
out of this habit of observation A man who is wont to 
keep his eyes open and take note of the changes con- 
tinually going on around him, both among men and 
things, 1s more likely to acquire just views of the business 
of life than a man who takes notice only of what forces 
itself upon his attention. 

From the moment of our birth we are surrounded by 
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phenomena which demand our attention, and many of 
which will brook no neglect We learn what heat is, not 
by the instiuction of mothe: or nurse, but by the memor- 
able experience of scalded tongue or burnt finger. The 
idea of distance grows upon us as our infant” hands 
struggle in vain to grasp the picture on the farther wall, 
orto reach the moon Tae notion of weight dawns upon 
our minds as the toy falls from our loosened grasp to the 
floor In these and other ways Nature herself is our 
teacher , and we learn rapidly enough when not to do so 
involves us in continual physical suffering 

In our journey through life thousands of objects impress 
themselves on our mere outward eves, yet are never really 
observed by us Nay, they may actually in some degree 
1each the inner eye, and yet from want of training, or 
ignorance, or carelessness, we may never sce these things 
as they essentially are, or as they would be seen by one 
whose observing faculty had been duly cultivated. 

Some years ago I had an amusing ulustration of this 
famihar fact in the case of a cottager in Ayrshire who 
stopped me on the high-road near his own door, late one 
autumn evening, to show me a will-o’-tne-wisp Never 
having had the good fortune to encounter one of these 
legendary sprites, I was naturally curious to see and hear 
about this example I was told that it appeared in damp 
breezy weather in autumn and spring, usually in the 
evening, and never anywhere else than over the rubbish 
heaps of a deserted coal-mine. The light seemed, indeed, 
to my rather sceptical eyes strangely like the flicker of 
cottage windows seen behind some waving trees , but my 
informant assured me that he had watched the thing for 
fully thirty years, and could not be mistaken Leaving 
hum at his cottage, I made straight across a succession of 
fields and fences, and soon reached, in the fading twilight, 
the mound at the old coal-mine There, however, I sought 
in vain for will-o’-the-wisp , but about a quarter of a mile 
farther on, on the other side of a strip of wood, now visible, 
now concealed, as the leaves happened to be stured by 
the wind, were the flickering hzhts of a row of cottages 
My friend had noted the lights, had even coriectly enough 
connected their flickering with breezy weather, but his 
observations had gone no further, and so for thirty years he 
was content with an hallucination which he could at any 
time have dispelled in five minutes 

Many men never get very much further in their ques- 
tioning and experiment of the external world than that 
degree of child-like experience which enables them to keep 
themselves from bodily harm or to obtain the means of 
bodily enjoyment If this habit of observation be not already 
born and active in them zhe usual discipline of modern 
education does little to engender or quicken it. They aie 
left to learn the use of then eyes as they best may, or to 
pass through life without ever learning to use them at all 
There 1s still no special training 1n the cultivation of the 
observing faculty—-a training not to be taken o1 left at the 
expense of parent or scholar, but which shall be an 
essential and imperative part of education 

Nevertheless, though this great faculty ıs left to such 
scunty collateral influences as if may receive from the 
already-authorised lines of instruction, it 1s as certainly 
capable of cultivation and improvement as any other pait 
of our mental organism—nay, upon its proper cultivation 
much of our welfare and of our highest pleasure depends 
Surely it 1s not too much to demand that a faculty to 
which the present epoch of human history owes 1n especial 
measure its characteristics, shall be recognised as one of 
the parts of our nature to be sedulously cared for in the 
instruction of youth ? 

Among the reforms of the future one will assuredly be 
the supplying of this defect ın our present system of edu- 
cation And in no way can this be so advantageously 
done as by the practical teacning of some branch of 
natural science. We may not increase the army of 
scientific discoverers, and there is no need that we should , 
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but we shall at all events equip each man and woman 
with better armour for the battle of life, adding vastly at 
the same tune to their capacity for some of the purest 
pleasures which are obtainable in this world 

2 Whatever tends to stimulate the umaginative faculty, 
taking us out of the routine of daily life, and enabling us 
to realise times and conditions different from those ın 
which we hive, helps to raise us in the dignity of thinking 
beings ‘This faculty ıs well cultivated by some parts of 
the traditional system of education Literature, notably 
history ard poetry, afford endless materials for this pur- 
pose These materials deal largely with questions having 
amore or less distinctl) human interest Neveitheless, 
though man is himself the proper study of mankind, his 
conceptions cannot fail to be enlarged when he 1s brought 
face to face with a whole world of phenomena lymg out- 
side of himself and his eaperience Such enlargement it 
is one of the tasks of science to ensure 

You will find 1t sometimes gravely asseited to be “a 
deviation from the corect use of language and a con- 
founding of things essentially distinct to say that a man of 
science stands in need of imagination as well as powers of 
reason” I hope that before long you will perceive the 
fallacy of such an assertion and recognise the necessity of 
imagination not in the man of science only, but in every 
one who would adequately master the aims and results of 
scientific thought. Imagination, that is, the power of 
shaping in our minds a distinct picture of what from many 
observations of facts we determine to be the plan of 
nature, either now o1 1n the past, hes at the very bottom of 
all thorough scientific research Without imagination to 
gather them all up into a luminous conception, the scat- 
tered observations of countless independent woikers would 
lose half their meaning, and indeed would often never 
be made at all, for in many cases they are themselves the 
suggestion of imagination, To deny to Science the use of 
this faculty woula be to clip her wings, to forbid her to 
soar into the highest heavens, and to condemn her to a 
mere ant like industry upon this nether earth. 

In adding to the present curriculum of a libeial educa- 
tion some taining 1n scientific habits of mind and work, 
we should in no wise deaden or hamper the free use of 
the imaginative faculty On the contrary, we should 
furnish ıt with the complement of that anthropomorphic 
or subjective method of viewing things which mere literary 
training 1s apt to produce We should enable it to take a 
freer, wider grasp of creation and of man’s place theiein 

[The speaker here illustrated his argument by an 
example drawn from the geology of the neighbourhood of 
Edinburgh ] 

Now this 1s but an ordinary and simple example of the 
kind of mental processes through which geology requires 
us to pass There seems little worthy of note on a gioup 
of moss-grown lichened stones on a bare hulside, yet 
the observing faculty, once put on the alert, readily detects 
the singularity of these boulders, sets about its task of 
gathering all the infoimation to be gleaned regarding 
them and of preparing a body of evidence to be weighed 
and decided upon by the judgment And then arises the 
imaginative faculty with its power of reproducing the past. 
Under its sway woodland and cornfield seem to melt 
away before us, the hills are once more sealed in ice, 
and deets of boulder-laden bergs come dnfting over 
waat are now the fertile plains of the Lothians 

While, therefore, in the work which lies before you here 
it will be your endeavour to add to your knowledge, do 
not lose an opportunity of cultivating at the same time 
these two faculties, So long as your knowledge 1s merely 
from books, so long as you aie content with a kind of 
mere cramming, such an opportunity will be little likely 
to occur Itis when you turn your knowledge to account 
and seek for illustration or expansion of it by direct per- 
sonal appeal to Nature that your powers of observation 
and imagination will have free play. 
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Fortunately we meet in a district rich ın incentives to | (Insh, or nearly half-past 1 o'clock Greenwich time), 


appeals of this kind Every crag and dell around seems 
to beckon us to its side that ıt may set problems before us 
for solution Part of the work of the winter will he in 
availing ourselves of these opportunities We shall make 
visits to the hills and quarnes of the neighbourhood, and 
test the lessons of the lecture-room by actual seeing and 
handling of the rocks 

Thus, while we gain larger conceptions of the structure 
and history of the planet on which we dwell, we shall at 
the same time perform no unimportant part m that long 
education which, though it stands out more prominently 
T our earlier years, 1s not less surely the business of our 
ives, 





THE RECENT STAR SHOWER 


CONSIDERABLE number of exact determinations 
of the place of the radiant-point of the shooting 
stars recorded during the recent meteoric shower have 
during the last few days continued to reach me, of which 
the accompanying general list and a 1ough outline map 
(Fig. 2) will, perhaps, best convey the general result at 
present ariived at regarding this rmpoitant point ın con- 
nection with the astronomical character of its appearance 
That the stream of meteors, originating in the materials 
of Biela’s comet, pursue, in a current of great length and 
thickness, nearly the same orbit as that of the comet 
round the sun, may be clearly concluded from the many 
observations of the meteo: shower which have now been 
biought together Among the most imteresting of the 
descriptions relating to this subject 1s a report by Dr 
Heis, of Munster, m Westphaha, of the observations 
made at that observatory between 8h and 9h PM, and 
of otheis which he i1ecetved from distant places, of the 
frequency of the meteors at that and at late: periods of 
the mght. ‘The number seen by two observers at 
Munster, ın fifty-three minutes, between 8h. and 9h P.M, 
was 2,200 meteors, 400 of which appeared in the last 
interval but one of six minutes before 9 o’clock, or about 
forty-two per minute during the whole tme At the Got- 
tingen Observatory 7,710 meteors were counted in three 
hours, giving nearly the same average of frequency 
during the greater portion of the shower. At Svan- 
holmsminde, ın the north of Jutland, Mr. S. Tromholdt 
recorded, with the assistance of two observers, 600 shoot- 
ing stars in the first quarter of an hour after 9 o’clock, or 
about forty per mmute, as observed at Munster Allow- 
ing at the latter place thirty minutes, and in Jutland forty 
minutes, as their longitudes in time, east from Green- 
wich, the great abundance of the meteors here noted 
nearly coincides with the second principal maximum of 
the showe1 seen by Mr Lowe and by Prof Grant, at 
Glasgow, to have occurred at about, or shortly after, 
8 o'clock, From the same time until 1th 30m PM 
(toh som Greenwich time), Mr Tromholdt counted 
1,660 meteors in two hours and a half, mdicating a 
greatly decreased intensity of the shower, and, although 
clouds then prevented futher observations, a perfectly 
clear sky enabled bim to resume them at half past 
4 o'clock aM (3h 5om Greenwich time) on the morning 
of the 28th, when he found the display to have entirely 
ceased, only four shooting stars making their appearance 
during the hour between half-past 4 and half-past 
5 o'clock, or about 4 o'clock, Greenwich time. 

In NATURE, vol vu p 86, the observations of Mr W 
Swan, at St Andiews, show that the teimination of the 
shower had actually arrived at an earlie. hour on the 
morning of the 28th, since, the sky being quite clear at 
half-past I o’clock AM, no shorting stars could then be 
seen A writer on the appearance of the shower at 
Dublin informs me that his observations fully corrobo- 
rated this result, for, on looking out at about r o'clock 


the number of meteors was found to have diminished to 
about one in two or three mmutes, and during a quarter 
of an hour after about half-past 2 o’clock, Greenwich 
time, not a single shooting star appeared in sight, 
although there was then always suffictent clear sky to 
enable one observe: to have an uninteriupted field of 
view of the constellations, Both the extent of the densest 
portion and the limits of the extreme boundary of the 
stream are excellently marked by these valuable observa- 
tions There appears without doubt to have been a 
period of nearly uniform maximum intensity, lasting 
from shortly after 6 to shortly before 8 o’clock PM, m 
which one observer might, under the most favourable 
circumstances, count from fifty to a hundred meteors 
per minute, or on an average about one meteor per 
second, The duration of this period seems to have been 
about an hour and a half, its centre occurring at about, 
or very shortly after, 7 o’clock, For about two hours 
after ıt, the shower lessened so gradually as not to fall 
much below a quarte: of its maximum intensity until 
nearly 10 o’clock, but from that time it continued to 
decline so rapidly that soon after midnight one observer 
scarcely counted so many as one meteor per minute, and 
by 2 o’clock 4M ıt had entirely disappeared Taking 
its gradual 11se before 7 o'clock to have been similar to 
its rate of diminution afterwards, and the whole time of 
its visibility to have been divisible into periods of two 
hours each, of which the central one, of greatest intensity, 
occurred between 6 and 8 o'clock P M, and three others, 
on either side of this, might be distinguished as copious, 
conspicuous, and hardly more than ordinaiy meteoric 
displays, it is casy to estimate, from the known mclina- 
tion at which the earth’s path crosses the axis of the 
stream, the thickness of the meteoric stratum which it 
traversed in each of these successive periods Theactual 
width or transverse thickness of each of these meteoric 
stiata must have been about 50,000 miles, and that of 
their whole sum, consisting of seven such periods, was 
about 350,000 miles, The diameter of the visible nebu- 
losity of Biela’s comet, as ıt was observed ın telescopes, 
was estimatec at 40,000 miles, and the nearest approach 
of its orbit to that of the earth, ın 1832, was computed to 
be about 17.000 mules, so that the thickness of the 
meteor stream which the earth passed through on Nov. 
27 last, exceecs these calculated dimensions by very many 
times That it was, however, not the tal, or envelope, of 
the comet through which the earth passed, but a stream 
of particles lert behind the nucleus of the comet on its 
track, was pointed out by a Dutch observer, and writer 
on the astronomical features of the shower (Heri Van de 
Stadt), in the druhentsche Courant, referred toin NATURE, 
vol vu p 86 He founds thts on the consideration that if, as 
the most piobable calculations by Mr Hind of the comet’s 
path at thts return inform us, ıt passed its perthelton on 
or about Oct 6 last, and therefore, through its node, and 
its nearest posnt of approach to the earth’s orbit about 
Sept 14 last, ıt must, at the time of the occurrence of 
the meteor shower, have advanced some 250,000,000 
mules, or about a seventh part of the whole circumference 
of its orbit along its path, having already passed its 
perihelion, and proceeded nearly as far as the orbit of 
the planet Mars ın its subsequent departure from the 
sun, and its distant approach towards the opposite part 
of its orbit frcm the earth. 

Projecting all the meteor-tracks which were recorded 
from my point of view, at Newcastle-upon-Tyne, upon a 
plane perspective chart of the constellations, a very 

, evident centre of divergence of the shower froma space 
round a spot in RA 20°, N Decl 40°, 1s very clearly 
shown by the backward prolongitions of the tracks, 
about 60 per cent of which pass within 4° o1 5° of this 
place Many of the tracks recorded were somewhat 
widely erratic, coming chiefly from a more northerly 
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area, between this place and Perseus or Cassiopeia, An | space having a line joining these two points for its 
extension of the radiant region in that direction or | diameter, includes between 60 and 7o per cent of the 
possibly its definite pesition there would perhaps have | backward prolongations of the 40 meteor-paths thus 
blen recognised by more numerous observations con- 
tunued to a later period of the shower , Lut clouds com- 
pletely covering the sky after 7 o'clock made the determ - 


war, 
ust 


' 
r 
i 


ai 


ET A RN o aa e pe 


-r 
es 
niet. 


Ee 


wb ahr Bae 


ia ey 





a, Fio a-—Map of radianti ponts, Nov 27, 1872,"and lines"of direction to the 
DEG 3 pants ($°) opposite to tre sun’s place, (E').opposite to the earth’s way, 
and (T) transverse to the last direction 





Fig x ~Itcks of 2 shooting stars cbserved at York, B:rnungham, and 
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SAUD om Tyne; NOV 27,3874 traced upon ‘the maps. I have also received from Mr 


Backhouse a list of 50 meteor-tracks observed at Sunder- 
nation of its place by the 54 meteor-paths recordedidurmg 


the preceding hour only apply to its position between 
6and 7 o’clock ‘The tracks of 23 meteors mapped at 
York ty Messis. E Giubb, S P Thomson, and T H 
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Fi 4 ~I arge! Meteor, at 5% so™ (the first observed), and paths of the 
next four meteors seen during the great meteor-shower of Noy 27, 1872, 
st sol så —W F Denning (Bristol) 
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Fig 2 -Map of the'radiant paints of the Meteor-shower, Nov 27, 1872 Ta OS Ra A 
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Fic! z light of three collateral and contemporaneous meteors, with long 


ʻ _ | E &parailel courses of 20° or 30°, and streak of a fourth meteor, showing its 
pitas between 6h and roh. 15m >M were communi , Liong endurance near the centre of the track Seen during“the erent 
cated to me by Mr Waller. and those of 17 meteors meteor shower of Nov 27, 1872—S H Miller (Wisbeach).§ 


noted during the same time at Birmingham, by Mr. a 

W H Wood The positions assigned to the radiant | Stonyhurst, to determine the radiant point exactly, on the 
pomt by these observers are respectively at RA 25°, | night of the 27th as well as on that of December 4, when 
N. decl, 40°, and_R.A, 20°, N, decl, 45°, and a cucular | he observed some remaikable bright meteors proceeding 
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from the same direction. It was 1emarked by Mr 
Backhouse, and it must have been apparent to most 
attentive observers of the shower, that the meteors far 
from the radiant point did not always appear to move 
in parallel paths when in the same part of the sky , thus 
at once giving the idea that the radiant area was 
really of considerable extent Although the contrary 
phenomenon of two oi three bright meteors apparently 
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by side, or pursuing each other upon the same path, was 
frequently observed, and occasionally, as noticed by Mr 
S H Muller at Wisbeach, who, as well as Mr Denning 
at Bristol, supphed the accompanying sketch of such 
meteors through closely adjacent courses of 20° or 30°, 
yet it was perhaps in the often occurring exceptions to 
this rule, and in the absence of the long-enduiing light 
streaks, left parallel to each other on such occasions by 


1unning a race with each othe: in parallel courses side ! the Leontds, that the recent meteor shower differed most 
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APPARFEN1 PLACES OF THE RADIANT-POINT OF THE STAR SHOWER OF NOVEMBER 27, 1872 
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Local Lines of Position of the Radiant Point by the Stars and Constellations 
































No Observer Place of Observation Observation 
From ; To R A [N Decl 
i h mih m 
1 | Ph Breton | Grenoble (France) 7 01/8 of (0 40°) wee iden Cassiopeia and the squaie of 
egasus 
2{J W Dunad Leicester | (o 50) | South-west of Cassiopeia 
3} W H Wood Bumingham. | 6 olf rors} 5 so | Near é Casstopeie (outlying radiant) 
4|E V Pigott. Malpas 7 0 9 50 | About ë Cassiopeia. 
5 | Communicated by 
Mr Denning France (10 48) | South of Cassiopeta 
6 |fWatkins Old Hereford (10 50) | A little south af Cass'opera 
7|G HHA Birkenhead 5 30 100| I2 50 | South of u Cassiopere 
8 | J J] Plummer Durham 7 0 15 46 5| Close to p Andromedz 
9 | H Weightman Oundle 5 3017 35| 18 51 | Between 6 Cassiopere and 51 Andromedze 
(v Perser) 
10o | A S Herschel Newcastle-on-Tyne 6 0}7 of 20 | 40 | Nearv Andromedæ 
1r | W H Wood Birmmgham 6 oj] tors: 20 | 45 | Nearw , 
12 | J Birmingham. Tuam (Treland) | 217) 455 Near x 
13 | Dr J G Galle. Breslau (Germany) 6 20/7 50 22 42 | Nearv ‘a 
14 | F B Knobel Burton-on-Trent 5 351 6 50. 225! 44 | Nearx i 
15 | M de Gasparis, Naples (Italy). 7090 23 43 | Near v me 
161A Marth Gateshead 5 45,6 30 245) 43 | Near x ‘ 
t17 |) T H Waller York 6 Oj Io r§ 25 40 | Neary ss 
18 | T W Backhouse Sunderland 5 390 1154, 25 44 | Near x ai 
19 | R Grant and G 
Forbes Glasgow 5 35 10 30) 25 45 | Near x j 
20 | W Swan St Andrews (Scotland) & 20) II 30| 25 48 | Near @ ii 
21 | T P Barkas Newcastle on-Tyne 5 45/6 45| 262| 43 | Neary ,, 
22| E J Lowe. Beeston (Notts) § 50| 10 30| 262} 462} Neary e 
23 | S J Perry Stonyhurst 9 29 26 6! 438| Near y 5 
24 | Mr Fearnley Chnstiania (Norway) 3 2519 3 27 43 | Neary i 
25 | Dr E Hes Muns‘er (Westphalia) 8 o|9 o| 27 50 | Near p Perse: (54 Andromedee) 
26 | J J Plummer Durham 9 45 27 56 | Near x Perser 
27 | W B Shorto Suez (Egypt) (28 41) | General centre between Aries, Perseus, and 
Cassiopeia 
28 | G Lespiault Bordeaux (France) 5 0/9 30| 28 44 | Near y Andiomedz 
29 | E Denza, Moncalierı (Piedmont) 6 o| 120 28-| 417} y Andromede . : 
30| A DP Newcastle on-Tyne 6 0/6 30} 28 41 7| Close to, if not coincident with, Mirach 
: (y Andiomedæ) - 
31 | H W Hollis . Newcastle (Staffordshire) | 7 40) 8 17| (28 55) | Between Perseus and Cassiopeia 
32 | M Glotin Bordeaux (France) 5 O19 30] 29 43 | Near y Andromede 
33 | W FE Denung Bristol 5 5016 30/ 29 | 46 | Neary ji 
34| M Lernosy _ Macon (France) 7 O11301} 30 50 | Neary, @ Perse: (51, 54 Andromedze)} 
35 | A Secchi Rome (Italy) $S o {31 29) | Between Aries, Triangulum, and Musca 
36 9 , 1 9 0 31 | 34 | Near 8, y Trianguli 
37 j5 | ss 120 1 (35 38) | Between Tnangulum and head of Medusa 
38 | W Garnet. Chtheroe 7 50/8 35° 40 | 35 | A pomt on the verge between Triangulum 


| i and Perseus 

~ * The position at R A. 2h 45m, N Decl 46F, given in Mr Lowe’s description of the shower, in the Tres of November 29, 18 apparently a 
misprint for zh 45m (261°), which 1s here adopted as the R A of the Radiant-point near y Andromedæ close to which star Mr Lowe deseribes 
the appearance of a stationary meteor at 8h 52m, as bright as that star, among the many meteors which he observed, apparently without motion 
about the radiant-point 


remarkably from its great precursors of the 13-14th 
November, 1866-7 In his suggestions to observers and 
conjectures on the probable early identification of this 
meteor-shower, pubhshed in the Transactions of the 
Vienna Academy of Sciences ın 1868, 1t was remarked 
by Prof Weiss, from the near approximation of the 
meteors in the direction of their motion to that of the 
earth in its passage through their stream, that the radiant 
region of this star-shower, even when witnessed at its 
greatest intensity, would probably prove to have a con- 
siderable area rather than to be concentrated, lke the 


radiant pont of the 13th of Novembe: meteors, from 
Leo, about a point of very accurate divergence of their 
tracks From the situation of the comet’s paths, and 
from its small velocity relatively to the earth, small 
deviations from parallelism in the original courses of the 
meteors would appear as considerably exaggerated inch- 
nations of the visible meteor-paths to each other, and as 
somewhat more exaggerated ones (the original velocities 
of all the meteors being supposed the same)—ain the pro- 
portion of about 10 to 7—when the deviation 1s transverse 
to, than when 1t 1s in the same plane as the direction of 
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the earth’s motion through the stream, In the former 
direction (which 1s 30° or 32° nearer to a meridian than 
the direction of the sun’s apparen: place) the exaggeration 
of the apparent meteor observations 1s about 2} times, and 
in the latter direction only about 1} times the original 
observations of the meteor-paths from pezfect parallelism 
in their cometary oibits Differences of velocity of the 
individual meteors from the average velocity of the 
stream, amounting to a tenth part of then mean speed, 
would on the other hand produce observations of §*°1n the 
latter, without producing any sens ble enlaigement of the 
space included by the 1adiant iegion in tie former direc- 
tion Owing to the powerful action of disturbing forces m 
changing both the direction and tne velocities of motion of 
themeteors of this stieam, aconside:ableextensionof thera- 
diant region in each direction from the mean radiant centre, 
might be certainly anticipated for this meteor shower 
The combined causes affecting the form of the radiant 
area, its principal concentration along a straight or 
crooked line, or elongated space, and its motion with the 
time, are accordingly so considerable and various, that the 
problem of arriving at a true theory of their action must 
evidently be regarded as still continuing to invite further 
attention and research Among the determinations of 
the position of the radiant point with which I have, 
however, become acquainted since the compilation of the 
present list, Prof Newton’s observations on the radiant 
region, which appeared in NATURE voi vu p 122, will 
perhaps appear, from the following considerations, to point 
to a somewhat moire definite conclusion 

In the accompanying projection (Fig 1) the apparent 
paths of the 9; meteois mapped at Newcastle-on-Tyne, 
York, and Birmingham are drawn on a plane-perspective 
chart of the heavens in their observed lengths and posi- 
tions Both their general divergence from a common 
centre and the irregulanties of their divergence in many 
cases in distant parts of the sky are plainly seen, while 
the shortness of the paths near the radiant point clearly 
illustrates the effect of perspective in fcreshortening the 
apparent courses of those meteors whcse visible paths 
were represented, as they appeared to the observers, to 
be approaching them “end on’ Some few of the fore- 
shortened meteors appeared quite stationary, and two of 
these are represented ın the drawing by a small star 
Nearly round the places of these two stationary meteors 
are drawn small circles representing the positions of the 
radiant point observed at York and Birmingham , a third 
small circle shows the place of that observed at New- 
castle-on-Tyne They are numbered respectively 17, 11, 
and 10 1n the hst, and in the map of radiant points (Fig 
2) A small circle below the equator and another near 
the east point of the plain sphere upon the ecliptic (Fig 
I) 1epresent respectively the anti-apex (or pomt from 
which the earth was moving), and the antt-solar point, or 
point opposite to the sun’s place at the time of the star- 
shower The latter point, tt will be seen, 1s more nearly 
in the direction of a parallel of declimazion through the 
radiant-point than in the direction of a meridian, and tt 
1s in the direction of right ascension, or nearly in that of 
the sun’s apparent place at the t'me of tie shower, that a 
considerable elongation of the radiant region 1s described 
as having been most p'ainly p.rceived bw Prof Newton 

In the map of the 1adiant-places (Fiz 2), lines drawn 
from the star y Andromedz (which 1s replaced in the 
figure by the positions of severa! radiant-points described 
close to it), through 8 and e Ancromed., downwards, and 
through the small star p Perse: towards the left, pomt to- 
wards the anti-apex, and to the anti-soler pomt , while a 
third line diawn from the same star ieaily through v 
Perse: and a Cassiopee is in a direction transverse to 
that from the anti-apex Those rad ant points of which 
the star places or co-oidinates are exactly given are re- 
presented in the map by a cross, where only described 
by their neighbourhood to certain stars zhe cross 1s sur- 
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rounded by a circle, and when simply described by the 
constellations their positions are represented by a circle 
only 

A large number of radiant-points 1s contained in the 
space included between the stars y, 7, v, œ, and 51 Andro- 
medæ (v Perset) clustering closely about a small star (not 
shown in the map) x Andiomed., near the centre of the 
space, of which the position 1s very nearly that deduced 
from calculation, as the probable radiant-point of the 
cometary shower The direction of the outlying radiant- 
places 1s chiefly towards Cassiopeia, and shows with some 
distinctness a general confirmation of the conclusion ob- 
tained from direct observations of the shower by Prof. 
Newton, that the area of the radiant region was per- 
ceptibly elongated ın right ascension, or approximately in 
the d.rection of the sun’s apparent place That the effect 
of the sun’s attraction on a cometary cloud would be to 
produce an elongation of the radiant area in that direc- 
tion appears on‘astronomical grounds to be capable of 
demonstration , and in their sensible agreement with this 
condition the results of the present observations lend 
satisfactory support to the astronomical theory of the 
meteor stream Amore complete analysis of the features 
presented by the radiant area would probably require a 
careful investigation of the disturbances which the meteor 
cloud may have undergone during many previous revolu- 
tions of the comet, but from the present comparison of 
the observations with the astronomical theory of comets 
and of meteor showers, there appears at least to be 
abundant evidence in their generally accordant results to 
show that beyond the regular action of universal giavita- 
tion, no powerful force of repulsion from the sun, like that 
supposed to be concerned in the enormous development 
of the tails of comets, affects the meteor orbits or changes 
their courses more than the 1egularly recurring revolu- 
tions of the planets. In the projection (Fig 3) the 
radiant-points only and the directions of the three hnes 
drawn from y Andromede towaids the antisolar pomt S’, 
the anti-apex of the earth’s way E’, and towards a 
point T, at right angles to the latter direction, are re- 
presented for greater clearness without the fixed stars 
or constellations, 

In my last letter in NATURE, vol vu p 103, on the time 
of the maximum and the duration of the star-showe1, and 
on meteors connected with ıt seen on adjacent nights, 
the remarkably bright meteors from the same radiant- 
point observed by Mr Jackson on the evening of Novem- 
ber 24, were noted by him near Hyde Park, and not near 
Regent’s Park, as stated in my letter, A considerable 
shower of shooting stars from a radiant-pomt near y An- 
diomedz was, ıt appears, distinctly observed on the same 
night in the United States, as described by Prof Newton 
in NALURE, vol vu p 122 The notes of the numbers of 
meteors seen after 10 o’clock, described in the last para- 
graph of my former letter wee made by my assistants 
and myself at Newcastle-on-Tyne, and not at Rothbury, 
as would appear from their connection with the descrip- 
tron immediately preceding them, by my correspondent 
on the very brilliant appearance of the shower near the 
latter place. A. S HERSCHEL 
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NOTES 


WE believe that a reply has been received from the Govern- 
ment on the subject of the Arctic Expedition, which goes far to 
justify all that was said m our leader last week on the subject , 
for although the Government does not refuse absolute'y to com- 
ply with the wishes of the deputation, all action will, unless 
srentious efforts are made, be postponed fora year We repeat 
that the deputation did not represent Science so broadly as ıt 
ought to have been iepresented, and we add, that if the 
Government thought so, 1t was, in ow opimon, perfectly justified 
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in refusing the demands made upon the national purse Toa 
certain extent, what happened in the case of the Eclipse Ex- 
pedition of 1870 has been now repeated Our readers will 
recollect that on that occasion the mete pexsonal application of 
the Astronomer Royal was at once very properly refused, w hile 
a proper iepiesentation by the leading Societies was at once as 
promptly acceded to 





WE beg to draw our readers’ attention to a new medical jour- 
nal which commenced its career yesterday, the Medical Record, 
and which, judgmg from the prospectus and the contents of the 
first numbei, 1s hkely to be of the very highest service to the 
important department with which it 1s connected, and to the 
sciences on which that department depends The Aledical Record 
is a weekly ieview of the progress of medicine, surgery, obste- 
trics, and the allied sciences, but does not seek to trench on the 
ground already occupied by other medical journals The object 
of this weekly periodical will be to supply medical readeis with 
a condensed, readable, and reliable analysis of the immense mass 
of information relating to the medical sciences now scattered 
ove: the surface of British and Foreign periodical medical lite- 
ratwe The number, the bulk, the cost, and the diffusion of the 
transactions and periodicals at home and abioad, m which this 
information 1s contained, are now so great as to place it beyond 
the reach of the most industiious The annual transactions of 
the great societies of Europe and Ameca alone occupy some 
scores of volumes, therefore the idea is a happy one of gathering 
the cream of these transactions and presenting it in an accessible 
and manageable form, before the transactions are out of date, to 
those who otherwise might never get aglmpse of them More- 
over, as the prospectus says with truth, the age of year-books 
has passed away, and to make the labours of scientific inquirers 
in the medical as well as in other departments intelligible and of 
practical use, they must be studied and appropuated when first 
announced To enable this to be done for medicine ıs the object of 
the A/edical Recoid, and we have every reason to believe it will be 
emimently successful ın attaimngitsend The new journal will 
beedited by Mr Ernest Hart The abstracts‘will be signed in 
all cases The staff includes upwards of forty ofthe best known 
scientific members of the profession, most of them hospital 
teachers in London, Edinburgh, and Dublin 


Sir WILLIAM JENNER has been elected President of the 
Pathological Society, London 


Tur Lectureship on Botany of the St Thomas’s Hospital 
Medical School 1s vacant through the i:esignation of the Rev 
J W Hicks Applications should be sent to the Medical Secre- 
taly on or before January 10 


A NEW society has been organised in Sacramento, California, 
under the name of ‘The Agassiz Institute” It has been 
formed on the model of the Essex Institute, Salem, Massachusetts, 
and owes its buth im great part to the recent visit of Prof 
Agassiz ın Cahfornia 


A NEW work on the Cetaceans and other Maime Animals of 
California, 1s announced by Captam Scammon It will be 
published by subscnption through the Naturalist’s Agency, 
Salem,'Massachusetts, US A 


THE planet (128) which we noted flast week as having been 
discovered by M A Barrelly on the night of December 4—5, 1s 
the same as that discovered by Prof Watson, Ann Arbor 
Observatory, on the mght of Noy 25, noted in NATURE of 
December 19 last 


THE association proposed foi the promotion ot explorations 
in Africa. by the Berlin Geographical Society has constituted 
itself under the title of the African Society, its principal mem. 
bers being Drs, Schweinfurth, Rohlfs, Bastian, Peschel, Bruhns, 
and Petermann 
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THE Challenger left Lisbon yesterday 


THe United States Coast Suivey paity, m chage of W H 
Dall, arrived in San Fiancisco on the 20th of September, on 
the Humboldt, afte: an absence of thirteen months This time 
had been chiefly spent in the 1egion between Kadiah and Oona- 
laska, among the Aleutian Islands Among the more m- 
poitant results of the work ate the determination of ten islands 
and rocks, fourteen harbours and anchorages (and many minor 
details) not on any chart, the determination of a gieat oceanic 
current, a reflected bianch of the great Noith Pacific easterly 
stieam, which sweeps to the south and west, south of the penin- 
sula of Alaska and the islands, having a bieadth of about 350 
miles , and the discovery of new fishing Lanks off the southern 
end of Kadiah Geological and zoological iesearches were 
carried on by the membeis of the party during that portion of 
then time when hydrographic work was unpracticable, and 
though these investigations were entirely subsidiaty to the 
regular work, they were crowned with uneapected success, es- 
pecially in the departments of botany and geology, and the 
various groups of marine veitebrates These collections, although 
still but superficially examined, indicate a curious resemblance in 
some particulars between the fauna of the region visited and that 
of the Straits of Magellan, a number of forms found bemg com- 
mon to both, and not yet discovered in the intervening regions 


THE American papers talk with just pride of the great er- 
gineering feat which 1s now nearly completed at the expense of 
the Massachusetts Treasury, and which will shorten the railway 
distance between Boston and Tioys and Albany, by 40 mules 
A tunnel 4 66 miles through the IToosac mountains has been in 
progress since 1855, but was not seriously entered on till 1863 
The cutting was made fiom both ends, and so nice weie the 
calculations of the engineeis, that when on December 12th last, 
the two boring parties met, the two cuttings were found to yay 
not more than a foot either in giade or in line 


SIR BARTLE FRERE and his suite left Aden on bond the 
Finchanti ess fo. Zanzibar last Satuiday 


In reference to the Cambndge Natural Science Tripos a 
correspondent informs us that the new scheme of exammation 
has been carried out for the first time in this Tripos It 1s 
as follows —-The examination occupies eight days, sux in one 
week and two im the next, the first three of which are de- 
voted to six papers, intended to test a general elementary hnow- 
ledge of all the subjects Two days are then occupied by 
practical examinations m chemistry, anatomy, and physiology , 
and in the last three, six papers aie set, each containing several 
questions relating to the higher branches of each subject , anda 
candidate may not be placed in the first class unless he show a 
competent knowledge of botany, chemustiy, geology, mineralogy, 
o1 physics, or of any two of the following,—Anatomy, Physio- 
logy, or Zoology , the intention being that a student should con- 
fine his high reading to one, or at most two subjects 


THE third series of meetings of the Cambridge Natural Science 
Club, established ın March 1872, by some of the junior members 
of the University, was held during the last October Term, a 
paper was read at each meeting by the member in whose rooms 
the Club met, and the attendance of members and of vis.tors 
was usually good, though as the examination for the Natural 
Sciences Tripos approached, it fell off slightly The following 
is a list of the papers, which were tllustrated as far as possible 
with drawings, specimens, or experiments ~The Theory of Pan- 
genesis, by Mr F M Balfour (Trmity) , Geological Faults, by 
Mr R D Roberts, BSc (Clare), Some Bone-caves in Heie- 
fordshire, by Mr J J H Teall (St John’s), The Rock-fragment 
of the Cambiidge Upper Greensand, by Mr A J Jukes-Browne 
(St John’s), The recent Deep-sea Dredging Expeditioas, by 
Mr. P II Carpenter (Trmity), The derived Foss. of the 
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Cambridge Upper Greensand, by Mr. ‘A. F Buxton (Trinty), 
The Mechanism of Consciousness and Volition, by Mr. H. N 
Maitin, D Se (Christ's) 


Mr G FE Ropwet lectures st the London Institution on 
Wednesday, r5th inst , on ‘ Ancient Sctence ” 


Tur Sunday Lecture Society has issued a very satisfac-ory 
programme for the next three months. On Jan 26,Mr A H 
Green gives a lecture ‘‘On the Glacial Penod, a Chapter of 
English Geology” On Feb 23, Mr A Balmanno Squire 
lectures on ‘‘ The Skin , its Structure and Uses” Last Sunday 
Mr W J. Lewis lectured on “The Next Transit of Venus, 
and the Measurement of tle Distances of the Planets from the 
Sun ” 


THE Mercers’ Company have given notice that durmg the 
ensuing Hilary Term the lectures founded by Sir Thomas 
Gresham will be read to the public gratuitously in the theatre of 
Gresham College, Basmgha.! Street Among them are lectures 
on Astronomy by the Rev Joseph Pullen, on the r1th, 13th, 
and 14th inst ; Physic, by Dr Symes Thompson, on the 17th 
and 18th , Geometry, by the Dean of Manchester, on the 25th 
and 27th 


A FUND 1s bemg raised for foanding, at University College 
London, an Exhibition m commemoration of the services of the 
late W, A. Case, MA The Exhibition is to be held by 
students on leaving the college school, with which Mi Case 
was connected for twenty years, The amount already promised 
1s upwards of 300/ 


THE Professor of Mineratogy (Mr. Muler) at Cambridge, will 
lecture on Mineralogy on Mondays, Tuesdays, Wednesdays 
Fridays, and Saturdays, from r to 2, ın the lecture-room at 
the north end of the west wing of the new museum, com- 
mencing January 31 


Two very interesting birds have just been received by the 
London Zoological Society, an American Stilt or Stilt-plover 
(Himantopus nigricolits), and a Darter (Plotus aninga), both of 
them remarkable in form and appearance, and new to the 
Society's collecten They are to be seen in the Fish-house 


THE first number of the new monthly journal of popular an- 
tiquities, Long Ago, 1s a capital one, the contents being very 
varied and of wide range If it keeps up as it has begun, it 
wil be of real and lasting value 


A NEW series of the Afechanics’ Magazine 1s to be commenced 
this month, under the new and admirably brief title of Jrov, 


We would draw the attention of our readers to a seres of 
letters on the marriage of the Emperor of China which have 
been appearing in the Dardy News, especially to the one m Tues- 
day’s issue describing the structure of “the Temple of Heaven ” 
and other temples, ın which certain astronomical notions seem 
to be involved, suggesting comparison with certain theories 
about the pyramids of Egypt 


We are glad to see, from some scraps sent us from the New 
York papers, under the title of “News Splinters,” that Prof 
Tyndall is making excellent use of Mr. W, Spottiswoode’s polan- 
scope apparatus So impressive and popular apparently are his 
lecttnes on polarisation, that one of the splinters” remaiks 
that ‘‘if anybody don’t go who can get a ticket to go to hear 
this very remarkable course of lecturas, he or she deserves 1ecti- 
linear propagation into outer darkness ” We believe that Prof, 
Tyndall is expected back on the 25th o1 26tn inst, 


We are glad to see, in the Afercantedle Maz ine Magazine, an 
article on ‘“ Meteorvlogy’ Past, Present, and Future, General 
and Particular” It would, however, have been better had the 
write: had the courtesy to acknowledge that lus article was 


suggested by, and ıs largely based upon, ait article ın NATURE 
for Decembe1 12 last, on the “Meteorology of the Future,” 


WE learn fiom the British Medical Four nal, that there 1s some 
prospect that a long-talked of scheme—the removal of the 
Medical School of St Andrew’s University to Dundee—may be 
carted out. A large field for medical instruction 1s to be ob- 
tamed m connection with the Dundee Royal Infirmary, and a 
similai step, that of the University of Durham, which established 
a Med.cal School in Newcastle, has not been without success, 


Tue followimg ıs from the Medal Record —** The recent 
meeting at Bordeaax of the French Association for the Promo- 
tion of Science, in its first annual session, appears to have sown 
seed which ıs likely to mpen m good fruit in that city Ata 
pielimimary meeting held on Dec 20, a committee was named, 
consisting of well-known phystologists, chemists, and men 
of science and others, to carry out a proposed scheme of general 
repulations for a laboratory of physiological and chemical re- 
seaich. Important sums were offered fo. the purpose, and the 
muncipality of Bordeaux, appreciating the importance of en- 
couraging scientifc labours, will, it 1s stated, contribute hand- 
somely to the installation and maintenance of the proposed 
laboratory ” 


THE feuilleton of the Gazette Medicale for January 4 contams 
a number of details concernmg English medical education, 
medical fees and etiquette 


THE number of LZ’/ustitut fo. January next commences a 
new senes. This Journal has been in existence for forty years. 


STANLEY’S “How I found Livingstone,” 1s beng translated in 
Le Tcur du Monde 


THERE 1s a very good article in the Meld for January 4, ex- 
posing some popular delusions with regard to the dangers 
meurred by hiv.ng in or travelling through countnes where snakes 
are abundant The wiiter thinks ıt would, be difficult to pro- 
duce a well-auchenticated instance of a European having been 
killed by a snake m any tropical country Many of these delu- 
sions the writer ascribes to the sensation stories found in some 
popular novels, eg ‘‘Tom Cringle’s Log,” and some of 
Marryatt’s works, as also m the narratives of credulous travellers, 
and even in the works of such an eminent ormthologist as 
Auduson “The actual risk incurred,” the wnter says, “ by 
those who visit and explore the haunts of snakes is practically 
so inconsiderable as very soon to become habitually as much 
disregarded as is the existence of the common adder m this 
country” He also ammadverts with justice on the extreme 
vagueness of the multitude of popular names applied to snakes, 
and speaks of the necessity of always recognising the established 


system of technical nomenclature, without which all ıs vague 
and delusory 


WE have received a lecture delivered before the Torquay 
Natural History Society by its Vice-president, the Rev T R R 
Steblnng, M A, on “‘ Museums and Our Museum,” in which he 
gives some veiy excellent hints as to what a model museum, both 
general and local, ought to be This society has been in ex- 
istence for twenty-eight years, and durmg that time has done 
much useful scientific work, and accumulated a valuable collec- 
tion of specimens illustrating the natural history of the country, 
which’already exceeds the accommodation at the society’s dis 
posal Its reference hbrary 1s also rapidly increasing in bulk, 
and tne society has theiefoie appealed to the Torquay public to 
assist in raising such a build.ng as will satisfy the requirements 
of the lectures, library, and museum Not only for the sake of 
the'scc.ety, but for the sake of their own highest good, we hope 


the public of Torquay will respond liberally to the society's 
appeal 
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THE SCIENTIFIC ORDERS OF THE 
“CHALLENGER” 


I 


\ Ñ TE have 1ecerved from the Admualty permission to 

publish the following Report of the Cucumnaviga- 
tion Committee of the Royal Society, on the work which 
hes before the Challenge: Expedition We are sure its 
perusal will gratify all our readers 


The principal object of the proposed expedition 1s understood 
to be to investigate the physical and biological conditions of the 
geat ocean-basins , and it ıs recommended for that purpose to 
pass down the coast of Portugal and Spam, to cross the Atlantic 
from Madeira to the West Indian Islands, to go to Bermnda, 
thence to the Azores, the Cape de Verde Islands, the coast of 
South America, and across the South Atlantic to the Cape of 
Good Hope Thence by the Manon Islands, the Crozets, and 
Kerguelen Land, to Australia and New Zealand, going south- 
waids ez 7 0ute, opposite the centre of the Indian Ocean, as near 
as may be with convemence and safety to the southern ice- 
barrier Fiom New Zealand through the Coral Sea and Torres 
Straits, westward between Lombok and Bal, and thence through 
the Celebes and Sulu Seas to Manilla, then eastward into the 
Pacific, visitng New Guinea, New Britain, the Solomon Islands, 
and afterwaids to Japan, whee some considerable time might be 
profitably spent Fiom Japan the course should be directed 
across the Pacific to Vancouver Island, then southerly though 
the eastern trough of the Pacific, and homewards round Cape 
Hora. This route will give an opportunity of examimmg many 
of the pimerpal ocean phenomena, mcluding the Gulf stream and 
equatorial currents , some of the biological conditions of the sea 
of the Antilles, the fauna of the deep water of the South At- 
lantic, which 1s as yet unknown, and the specially interesting 
fauna of the borders of the Antarctic Sea Special attention 
should be paid to the botany and zoology of the Marion Islands, 
the Crozets, Kerguelen Land, and any new groups of islands 
which may possibly be met with in the region to the south-east 
of the Cape of Good Hope Piobably mvestigations in these 
latitudes may be difficult , ıt must be 1emembeiecl, however, that 
the marine fauna of these regions is nearly unknown, that it must 
bea: a most mteresting relation to the fauna of high northern 
latitudes, that the region 1s inaccessible except under such cn- 
cumstances as the present, and that every addition to our know- 
ledge of 1t willbe of value tor the same reasons the expedition 
should, if possible, touch at the Auckland, Campbell, and 
especially the Macquirie Islands Particular attention sho ild 
be paid to the zoology of the sea between New Zealand, Syd- 
ney, New Caledonia, and the Fiji and Friendly Islands, as it 1s 
probable that the Antarctic fauna may be found there at acces- 
sible depths New Buitan and New Ireland are almost un- 
known, and from their geographical position a special mterest 
attaches to their zoology, botany, and ethnology The route 
through this part of the Pacific will give an opportunity of check 
ing and repeating previous observations on the structure of coral 
reefs and the giowth of coral, and of collecting seres of volcanic 
rocks The Japan current will also be studied, and the current 
along the coast of Cahfornia The comse fiom Japan to Van 
couve: Island and thence to Valparaiso will afford an opportunity 
of determining the physical geography and the distribution of 
life in these regions, of which at present nothing 1s known 


I —Physical Observations 


In crossing the great ocean basins observations should be 
made at stations the positions of which are carefully determined, 
chosen so far as possible at equal distances, the length of the 
intervals being of course dependent on circumstances At each 
station should be noted the time of the different obsei vations, 
the state of the weather, the temperature of the surface of the 
sea, the depth, the bottom temperature determmed by the mean 
of two Muler-Casella thermometers, the specific gravity of the 
suiface- and bottom-waters The nature of the bottom should 
be determined by the use of a sounding-instiument constructed 
to bimg up samples of the bottom, and also if possi le, by a 
haul ef the dredge When pract cable, the amount and natwe 
of the gases contained in the water, ard the amount and nataje 
of the salts and organic matter showd be ascertained As fre- 
quently as possible, especially in the path of currents, serial tem- 
peratuie-soundings ought to be taken either with the instrument 
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of Mi Siemens, or with the Miller-Casella thermometer, and m 
the latte: case at intervals of 10, 50, o1 100 fathoms, to deter- 
mine the depth and volume of masses of moving water denved 
from different sources 

The simple determination of the depth of the ocean at tole- 
ably .egular distances thioughout the entire voyage 1s an object 
of such primaly importance that it should be carned out when- 
ever possible, even when cucumstances may not admit of dredg- 
ing, © of anything beyond sounding The mvestigation of 
various problems relating to the past history of the globe, its 
geography at different geological epochs, and the existing disti- 
bution of animals and plants, as well as the nature and causes of 
oceame circulation, will be greatly aided by a more accwate 
knowledge of the contour of the ocean-bed 

Sus face- Temperature —The surface-temperatuie of the sea, as 
also the temperature of the air as deteimimed by the dry- and 
wet-bulb thermometers, should be regularly recorded every two 
hours during the day and night throughout the voyage 

These records should be reduced to curves for the purpose of 
ready comparison, and the followimg points should be carefully 
attended to — 

1 Incase of a general correspondence between the tempera- 
ture of the sea and that of the an, it should be noted whether in 
the diurnal variation of both, the sea appears to Kow the aur, 
or the au the sea 

2 In case of a marked discordance, the condition oi con- 
ditions of that discordance should be sought in (a) the direction 
and force of the wind, (4) the dnection and rate of movement of 
the ocean surface-water, (c) the hygiometric state of the atmo- 
sphere When the air t» very dry, there 1s reason to believe 
that the temperature of the surface of the sea 1s reduced by 
excessive evaporation, and that ıt may be below that of the sub- 
suface stratum a few fathoms deep It will be desnable, there- 
fore, that every opportunity should be taken of comparing the 
temperature at the surface with the temperature of the subsurface 
stratum-—say at every 5 fathoms down to 20 fathoms 

Temperature Soundings —The determmation of the tempera- 
ture, not merely of the bottom of the ocean over a wide geogra- 
phical range, but of its varous intermediate stra a, 1s one of the 
most important objects of the expedition y and should, therefore, 
be systematically prosecuted on a method which should secure 
comparable results The following suggestions, based on the 
experience already obtained ın the North Atlantic, are made for 
the sake of indicating the manner in which time and labom may 
be economised in making serial soundings, 1n case of the employ- 
ment of the Miller-Casella thermometer They will be specially 
applicable to the area m which the work of the expedition will 
commence, but the thermal conditions of other areas may 
prove so different, that the method may need considerable modi- 
fication 

The following stiata appear to be definitely distinguishable in 
the North Atlantic —-(a), a “superficial stratum,” of which the 
temperature varies with that of the atmospheie, and with the 
amount of Insolation itieceives The thickness of this stratum 
does not seem to be generally much above roọ fathoms, and the 
greatest amount of heating shows 1tself ın the upper most $0 fathoms 
(2) Bene th this 1s an “upper stratum,” the temperature of which 
slowly diminishes as the depth increases down to several hundred 
fathoms , the tempera ure of this s ratum, m high Jatitudes, is 
considerably a@dove she normal of the Jatitude, but in the mter- 
tropical region it seems to be considerab y Jeow the normal 
(c) Below this 1s a stratum m which the rate of dimimution of 
temperature with mcreasing depth 1s rapid, often amounting to 
10° or more in 200 fathoms (æ) The whole of the deeper part ° 
of the North Atlantı, below x oco fathoms 1s believed to be 
occupied by water not many degrees above 32° With regard to 
this ‘glacial stratum,” it 1s exc edingly important that its depth 
and temperature should be carefully di termu ed 

It will probab.y be found sufficient in the first instance to take, 
with each deep botom sounding, serial soundings at every 250 
fathoms, down to 1,250 fathoms, and then to fill up the inter- 
vals ın as much detail as may seem desirable Thus where the 
fall is very small between one 250 and the next, or between any 
one and the bottom, no intermediate observation will be needed , 
but where an abrupt difference of several cc grees shows itself, it 
should be ascertained by intermediate cbse: vations whether this 
diffi rerce is sudden or gradual 

The instrument devised by Mr S'emens for the determination 
of submarime temperatures ıs peculiarly adapted for serial 
measurements, as it does not require to be hauled up for each 
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reading It should, however, be used ın conjunction with the 
Muler-Casella thermometer, so as to ascertain how far the two 
instLuments are comparable , and this point having been settled, 
Mr Stemens’s instrument should be used in all serial soundings , 
and freq ent readings should be taken with 1t, both in descend- 
ing and ascending 

å question raised by the observations of the US Coast Sur- 
veyors in the Flonda Channel, and by those of our own surveyors 
in the China Sea, 19 the extent to which the colder and therefore 
heavier water may run zø 4/7 on the sides of dechivities The 
position of the Azores will probably be found very suitable for 
observations of this kind Temperature-soundings shou.d be 
taken at various depths, especially on their north and south 
slopes, and in the channels between the Islands, and the tem- 
peratures at various depths should be compared with those of 
corresponding depths in the open ocean 

It 1s 1n the southern oceans that the study of ocean-tempera- 
tares at different depths 1s expected to afford the most rmportant 
results , and it should there be systematically prosecuted The 
gieat ice-barner should be approached as nearly as may be 
deemed suitable, 1n a meridian nearly corresponding to the centre 
of one of the three great southern oceans ,—say to the south of 
KKerguelen’s Land , and a line of soundings should be carried 
noith and south as nearly as miy be 

In connection with the hmutation of the area and depth of the 
reef-building corals, it will be very important to asceitam the 
rate of reduction of temperature from the surface downwards in 
the region of their greatest activity, as ıt his been suggested 
that the limitation of living reef-builders to 20 fathoms may be a 
thermal one 

Wherever any anomaly of temperature presents itself, the con- 
dition of such anomaly should, 1f possible, be ascertained Thus 
there 1s reason to believe that the cause of the temperature of the 
sui face-water being below that of the sub surface stratum, in the 
neighbourhood of melting ice, 1s that the water cooled by the ice, 
by admixture with the water derived from its liquefaction, 1s also 
rendered less salt, and therefore floats upon the warmer and 
salter water beneath Here the determination of Specific Gra- 
vites will afford the clue In other stances a warm carent 
may be found beneath a colder stiatum, and the use cf the 
*‘current-drag” might show its duection and rate In other 
cases, again, 1t may happen that a warm submarine spring 1s 
discharging itself,—as 19 known to occur near the island of As- 
cension In such a case, it would be desirable to trace it as 
nearly as may be to its source, and to ascertam its composition 

Movements of the Ocean —The determmation of Szz/fac- 
Carrents will, of course, be a part of the regular routine, but it 
1s particularly desirable that accurate observations should be 
made along the line of sounding in the Southern Ocean, as to 
the existence of what has been described as a general “ Southerly 
set” of Oceanic water, the rate of which is probably very slow 
It is also very umportant that endeavours should be made to test 
by the ‘ current-drag,” whether any underjlow can be shown to 
exist from either Polar basin towards the Equatorial region A 
suitable locality for such experiments in the North Atlantic would 
probably be the neighbourhood of the Azores, which are in the 
line of the glacial flow from the North Polar Channel The 
guide to the depth at which the cuirent-drag should be sus- 
pended, will be furnished by tne thermometer, especially where 
there 1s any abrupt transition between one stratum and another 
It would be desirable tha: not only the rate and direction of 
surface-drift, but those of the sabsurface-stratum at (say) 200 
fathoms’ depth, should be determined at tne same time with 
those of the deep stratum 

Tidal Obsrvations —No oppertumity of making tidal obser- 
vations should be lost Careful observations made by aid of a 
properly p'aced tide-pole ın any part of the world will be valu- 
able Accurate measurements of the sea-level once every hour 
(best every Zunar hour, ze at intervals of 1 2™ of solar time) 
for a lunar fornight (the time of comse being kept) would be 
very valuable information 

Bench-mai]s —tn reference to the interesting question of the 
elevation or subsidence of land, it will oc very destrab'e, when 
sufficient tidal observations can be ob'ained .0o settle the mean 
level of the sea, that permanent bench-marks should be esta- 
bhished, recording the date and height above such mean level 
Even recording the height to wlich the ude rose on ıc rtain 
day and time, would render a compuison possible in future 
years. 

A good determination of the mean sea-level by the simple 
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operation of takıng means may be made, m less than two days, 
with even a moderate number of observations property distributed 
so as to subtiede both solar and lunar day's into not less than thi ee 
egual parts Suppose, for example, we choose 8-hour intervals, 
both solar and lunar Take a lunar day et 24} 48™ solar time, 
whch is near enough, and 1s convenient for div.sion, and choos- 
ing any convenient hour for commencement, let the height of the 
water be observed at the following times, reckoned from the com- 
mencement ~- 


h m h m h m 
o o 8 o 16 o 
g 16 16 16 24 16 
16 32 24.32 32 32 


The observations may be regarded as forming thiee groups of 
three each, the members of each group being separated by 8 
hours sola: or lurar, while one group is separated fiom the next 
by 8 hours lunar or solar In the mean of the nine results the 
lune: and solar semi-diurnal and diurnal inequalities are all four 
eliminated 

Nine 1s the smailest number of observations which can form a 
complete series If the solar day be divided into #2 and the lunar 
into zz equal parts, where # and 2 must both be greater than 2, 
there will be 72 observations in the series, and if either a or 
z bea multiple of 3, or of a larger number, the whole seres may 
be divided into two or more series having no observation in 
common, and each complete in itself The accuracy of the 
method can thus be tested, by comparing the means obtained 
from the separate sub-series of which the whole 1s made up 

Snould the ship’s stay not permit of the employment of the 
above method, 1 very fair determination may be made in less 
than a day, by taking the mein of # observations taken at inter- 
vals of the vth part of a lunar day, being greater than2 Thus 
if #x=3, these observations require a total interval of time 
amounting to only 162 32™ The theoretical error of this method 
1s very small, and the result thus obtamed ıs decidedly to be pie- 
ferred to the mere mean of the heights at high and low water 

The mean level thus determined 1s subject to meteorological 
unfiuences, and ıt would be desirable, should there be an oppor- 
tumty, to redetermine it at the same place at a different time of 
year Should a regular series of observations for a fortnight be 
instituted, 1t would be superfluous to make an independent deter- 
mination of the mean sea-level by either of the above methods at 
the same time 

Bexdes taking observations on the ordinary waves of the sea 
when at all remarkable, the scientific staff should carefully note 
circums‘ances of any waves attributable to earthquakes 

Specific Gravity —The Specific Gravity of the surface and 
bot.om water should be carefully compared, whenever soundings 
are taken , and whenever Serial Soundings are taken, the Specific 
Gravity at intermediate depths should be ascertained Every 
determination of specific gravity should be made with c:reful 
a°tention to temperature , and the requisite correction should be 
apphed fiom the best Table for its reduction to the uniform 
standard of 60° It would be well to check the most impoitant 
results by the balance , samples being preserved foi examination 
in harbour Wherever the temperature of the surface 1s high— 
especiuly, of course, in the intertropical region-- samples should 
be collected at every 10 fathoms for the parpos? of ascertaining 
whether any effect is produced upon the specific gravity of the 
upper stratum by evaporat.on, and how far down this effect 
extends 

Transparency of the Wati —Observations for transparency 
sno ud be taken at various depths and under different conditions 
by meins of Mr Siemens’s photographic apparatus As, how- 
ever, the action of this depends upon the more refiangible rays, 
and the absorption of these and of the more luminous rays might 
be different, and that ma manner varying with circumstances, 
sacı as the presence or absence of suspended mattei, &c, the 
transpuency of the sea should also be tested by lowering a wh'te 
plate or iuge white tile to various measured depths, and noting 
the change of in ensity and colour as it descends, and the depth 
at which it ceases to be visible, The state of the sky at the time 
should be mentioned, ard the altitude of the sun, if shining, 
ay measured, or 1f not shining, deduced from the time 
Ol av 

Relation of Puonti Prosire to Latitude --In Poggendon ff’s 
“Annalen,” vol xavi 1832, p 395, 1s a remarkable paper 
by Prof G F Schouw on the relation between the herght of the 
barometer at the level of sea, and the latitude of the place of 
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obseivation At page 434 1s a 10ugh statement of the results of 
his researches, the heignts bemg given in Paus lines 


Lat Barometer 
o mercury at O° C 
Q 337 9 

10 337 5 

20 i 338 5. 

30 339 9 

40 338 0 

50 337 0 

60 . 335 5 

65 . 333 0 

79 . 334 9 

75 335 5 


The expedition might contribute to the examination of this 
law, not only by giving special attention to the barometer obser- 
vations at about the ciitical latitudes 0°, 30°, 65°, 70°, but also 
by comparing any barometers with which long series of observa- 
tions have been made at any port they may touch at, with the 
ship’s standard barometer 

It appears probable from Schouw’s paper, that certain meri- 
dians are meridians of high pressure and others of low pressure 

For comparison of baromete: and measures of heights, it 
appeais that the aneroid barometer constructed by Goldschmid 
of Zurich, would be very useful 

It 1s very desirable that the state of the barometer and ther- 
mometer should be read at least every two hours 


(To be continued ) 
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TH E problem was attacked late: on by General Sabine in a 
much more definite manne:, and with much greater chance of 
success The earth, as we are all well aw are, moves round the sun 
in an elliptic orbit, the nearest approach of the two bodies occur- 
ung at about the time of the winter solstice , if, therefore, there 
be an annual mequality, 1t will probably attam its maximum 
when the eath ıs ım peihelion, and its mmimum at aphelion, 
since the magnetic force 15 known tovary mversely as the square 
of the distance The year was, therefore, divided by Sabine into 
two equal parts, and the mean of all the observations taken 
during the six winter months compzied with the mean for the 
six summe: months The records of the three British observa- 
tories of Hobarton, Toronto, and Kew all agree in showing 
that the magnetic intensity of the earth 1s greater in winter than 
in summer This was very satisfactory, but the same calcula- 
tions have since been made for other magnetic stations, where 
monthly determinations of the three elements are caned on with- 
out interruption, and some of the results are far from confirming 
the above conclusion , for we find that observatories as near as 
Kew and Greenwich are in duect opposition on this pomt A 
moire extensive series of comparisons will finally show how far 
this disagreement depends on the accidental nature of the ob- 
serving stations , but at present the preponderance of the evı- 
dence is decidedly in favom of a semi annual inequality 
A simular investigation of the effect of the moon’s action on 
teriestrial magnetism requires a senes of observations made at 
much less distant intervals than the monthly ones, which suffice 
for the study of the annual vanation This new question pre- 
sents itself to our view under a twofold aspect The effect of the 
moon may be studied either ın its independent action, or as ıt 
acts conjomtly with the sun, in the former case we must group 
the observations with respect merely to the position of the moon 
in its orbit, and, as this 1s an ellipse with the earth in the focus, 
the force, varying inversely as the square of the distance, will 
have itsmaximum disturbing infuence at perigee and its mini- 
mum atapogee The iange also of the mequality will depend 
on the eccentiicity of the orbit, and the period of variation will 
comede with the serial, or more strictly the anomalistic, month 
of a little over twenty-seven days 
Butif we consider the moon as acted upon by the sun, recer -~ 
ing its magnetic power, as 1t does its light and heat, from the 
central body of our system, or merely having its own inherent 
magnetism modified by solar action, then we must choose t» our 
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unit the lunation, or syrodic month of 29 5 days, observing the 
changes that take place as the moon approches to or 1ecedes 
from thesun A careful sifting of the Gicenwi-h ob.ervations 
led Mr Awy to a belief in the existence of a menstrual inequality 
of the declination, attaining 1ts maximum on the fifth day of the 
moon’s age, and of a semi-menstrual inequality of the horizontal 
force whose maximum occus on the second day The solar 
effect on the moon's magnetic power would, therefore, appear to 
be cumulative, and not to be fully developed till several days sub- 
sequent to the conjunction of the two bodies 

No examination seems to have been as yet made to test the 
existence of a monthly variation due to the independent action of 
the moon, asthe sole disturbing foice 

The sun’s rotation on his axis presents another not impiobable 
cause of periodic magnetic disturbance Foi if the sun acts as 
a large magnet directly upon the earth, and the poles of the sun’s 
aais of rotation are not coincident with its magnetic poles, the 
rotation will present the solar magnetic poles alternately to the 
earth, and these acting singly, the result must be a synodic mm- 
equality, dependent on the period of the sun’s 1otation The 
absence of any such irregularity 1s adduced, by a recent author 
on terrestiial magnetism, as a proof that the vanations of the 
earth’s magnetic force are due solely to the indirect action of the 
sun, but Piof Hornstem has just succeeded in detecting in the 
magnetic records of Prague and Vienna an inequality in very 
close accord with the synodic period of the rotation of the solar 
spots The magnetic period of 26 days 8 hours would give, as 
the true time of the sun’s rotation, 24d 13h 12m, whereas 
Sporer, from the most accurate observations of spots near the 
sun’s equator, found the time to be 24d 12h 59m It becomes, 
therefore, probable that the sun has a direct magnetic action upon 
the earth, but this need not in the least interfere with the proba- 
bility of its simultaneous indirect action by means of its thermal 
ener: 

Hoe been able to detect, ın the manner just described, the 
inequalities arising from the orbital motions of the earth and 
moon, we are immediately tempted to suppose that the diurnal 
rotation of the earth must also exert a not inconsiderable effect 
on the magnetism of any particular station on the earth’s surface, 
and possibly even affect terrestrial magnetism asa whole It 1s 
well known that change of temperature has a very powerful m- 
fluence on magnetism, and therefoie we should be astonished to 
find that the daily range of temperature induced no correspond- 
ing range in the earth’s magnetic elements The fieely-suspended 
magnet 1s the most delicate of thermometers, and consequently, 
unless we wish the diurnal variation of the earth's magnetism to 
be completely veiled by the more extensive changes due to the 
varying heat of the magnet itself, we must take the greatest caie 
to keep the suspended needle in a locality not directly affected 
by the daily altcraations of temperature Attending to this pre- 
caution, by building om magnetic chamber at a considerable 
depth below the surface of the ground, we still find that there 
exists a most decided daily range in the motion of the magne‘, 
to which the most delicate thermometer is wholly insensible 
This daily range was detected by Giaham as early as 1724, anda 
momentary inspection of nearly any two days’ march of the sus- 
pended necdle will suffice t> make this point evident The maxr- 
mum west declination, about 2 P » , 1s constant throughout the 
year, whilst the principal minimum varies with the seasons, as 
do also the secondary maximumand minimum Canton has ac- 
counted for the leading feature in this diurnal change by the fact 
that the solar hea: lessens the magnetic power of that portion of 
the earth on whic1 it directly falls, and thereby gives a prep n- 
derating influence to the opposite portion, whose strength re- 
mains undiminished , the needle, therefore, moves towards the 
West in the morning, and only returns towards the East as the 
Western sun restores the balance of attracting forces 

But there are other variations of the daily range besides those 
just mentioned, for not only do most of the inflections of the diur- 
nal curves alter their time with the progress of the sun in his 
orbit, but the amplitude of the range passes through a constant 
order of phases as each year advances Dr Lloyd discoveied 
that the maximum range of declination in summer ıs greater than 
in winter, and Quetelet not only confirms this, but also finds that 
the range 1s greater at the equinoxesthan at the solstices It was 
whilst engaged upon this investigation that the Director of the 
Brussels Observatory made the cuious discovery, that the 
magnetic energy varies in the same manner as the vegetable 
force, both attaining their maxtmum in April, and dimmishing 
gradually until they reach their minimum of intensity in the 
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winter months Other observers, such as Lamont of Munich, 
Col Beaufoy, &c , may be cited in confirmation of the existence 
of this apparent connection between the vegetative force and that 
of magnetism, a connection which may perhaps seive to throw 
some light on the nature of magnetic action The horizontal 
force follows a law simular to that of the declination, varying in 
its daily 1ange with the seasons, and attaining its maximum value 
in summer 

Another peculiar semi-annual mequality in the diurnal vana 
tion has been detected by Mr Chambers, the times of opposition 
being the equinoxes, ‘This inequality ıs found to exist in the 
observations taken at seven stations—five in the northern, and 
two ithe southern hemisphere It only iasts from 6AM to 
6PM, reaching its maximum atg AM from January to June, 
and at 3 PM from July ta December, always passing through 
the mean value at noon, 

If now we turn from the consideration of the effect of the 
earth’s 1otation on the direct solar magnetism to examine its in- 
fluence on that of our satellite, we are again led to expect a 
positive result, but on very different grounds from those we have 
just been reviewing The heat sent to us by the moon, even 
when full,1s so insignificent, that it is requisite to collect the 
rays In some enormous mirrol, such as that of the Earl of Rosse, 
or to bring them to a focus on a very sensitive thermometei, in 
order to make it sensible It would be absurd then to look for 
any effect that the rotation might produce in the variation of the 
temperature ; but it ıs very reasonable to expect that the altera- 
tion of distance due to the rotation will not be equally insensible 
We aie not separated from our satellite by more than 240,000 
mules, and as the diamete: of the earth is nearly 8,000, the 10ta- 
tion may alte: the distance of the moon from a station on the 
earth’s surface by about one-thirtieth of the whole distance, and 
the resulting change of the attracting force must be veiy con- 
siderable, An examimaticn of the Greenwich magnetic observa- 
tions, arianged according to lunar hours, has led Mi Airy to the 
conclusion that no doubt can be entertained as to the existence of 
a luno semi diurnal ynequality, though he has fared to detect any 
luno diurnal inequality He also found so close an agreement 
between the values of the luno sem diurnal variation in the 
years of greater and also of smaller solar curves, that he suggests 
the two following ‘‘conjectural 1easons for this remarkable 
association in the time-law of changes of solar and lunar effect. 
One 1s that the moon’s magnetic action 1s really produced by the 
sun’s magnetic action , and a failme in the sun’s magnetic power 
will make itself sensible, both ın its duect effect on our magnets, 
and in its induect effect through the inte: mediation of the moon’s 
excited magnetism The other ıs, that, assuming both actions, 
solar and lunar, to act on our magnets indirectly by eaciting 
magnetic poweis jn the earth, which alone or principally are felt 
by the magnets, the eaith itself may have gone thiough different 
stages of magnetic excitability, mcreasing or diminishing its 
competency to receive both the solar and lunar action” The 
ratio of the moon’s disturbing action on the horizontal force 
is to that of the sun as 1 to 20 

We have just been considering the irregularities in the magnetic 
action of the sun and moon, which arise from the orbital motions 
of the earth and ite satellite, and from the rotation of our globe, 
but there are still other variations depending on much more com- 
plex causes that remain yet to be examined A very important 
equality has been detected in the daily 1ange by several ob- 
serveis, and of late yeais by Mr Chambers of the Colaba Obser- 
vatory Itis a change that takes place in the amplitude of the 
range, not from season to season, but fiom year to yeai, and 
which completes its cycle intenoreleven years Other per-odical 
qequalities of the daily range have been more than suspected, 
as that of twenty-two years, noticed by Hansteen , and some 
of these may possibly be found to have a connection with such 
phenomena as the revolution of the moon’s nodes It will suffice 
to have mentioned these , but we must not so lightly pass over 
the decennial period, which 1s identical with the cycle of those 
great but irregular disturbances of which we must now say a few 
words 

The accurate study of magnetic storms was nearly impossible 
before photography was called to the aid of the observer , but 
now that every movement of the needle 1s faithfully recorded by 
the eve: watchful light of the gas jet, a continuous curve shows 
at a glance the nature, extent, and duration of even the slightest 
disturbance The arrangement of these self-.ecording mague's 
1s extremely simple and equally effective. To each magnet, 
whose movements we desire to study, 1s attached a small mirror, 
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and the rays from a gas jet fallng on the mirror are sent by it to 
a cylinder covered with sensitised paper A lens brings the rays 
toa focus on the cylinder, and this focus traces on the paper 
every movement of the magnet A second murror fixed ım- 
mediately underneath the first, but having no connection with 
the magnet, sends the rays of the gas jet always in the same 
curection, and thus tiaces a base line from which the vanations of 
the magnetic curve can be meastned with the greatest exactness 
A. clock turns the cylinder through a complete revolution in 
twenty-four hours, and the light bemg cut off for a few mmutes 
every two hours, breaks are thus made in the curve, which serve 
as an excellent time scale The magnetic curves, traced in this 
manner, are m general and lightly irregular lines, which reach their 
highest point towards 2 P M , and are more ot less curved at all 
hours ofthe day Scarcely a day passes without some apparently 
accider.tal departure from the ordinary bend of the line, but these 
disturbances are often only of short duration There are, how- 
ever, occasions on which the magnets seem to be subject to the 
action of a disturbing force far exceeding in intensity any of those 
we have been hitherto considering, and subject itself to no appa- 
rent laws, but causing the needle not unfrequently to oscillate 
through several degrees of arc on either side of 1ts mean position 
It will be interesting to know what account can be given of this 
d sturbing power, which assumes such Piotean shapes, at one 
time raising a storm that dies away as gradually as 1t commenced, 
and at another bursting forth in an instant in all its fury , now 
continuing its disturbing action for days together, and then ım- 
parting but a single momentary impulse , affecting sometimes 
one element, and then another, and sometimes all together , and 
finally appearing not unfrequently at the same hour on several 
successive days 

The coincidence of these disturbances with the passing of 
earth currents, so perfectly recorded on the Greenwich curves , 
their never-failing appearance at all auroral displays, their 
simultaneous occurrence at places the most remote from each 
other , and lastly the agreement of their period of variation of 
intensity, as well as their maxima and minima with the decennial 
period, and the maxima and mimma of sun-spot development, all 
these facts will be most powerful aids towards the solution of our 
difficuity Neither is 1t unreasonable to expect that some light 
may be thrown upon the question, 1f we examine with careful 
attention the not impossible connection of magnetic storms with 
solar outbursts, or with volcanic eruptions and violent earth- 
quakes, with the variations of the wind, or even with the showers 
of falling meteors Much of interest has already been ascer- 
tained in connection with these several pomts, but I will not tax 
too severely your indulgent patience by entering at present into 
these details 

I must, however, before concluding, allude for one moment to 
those researches of De La Rue, Stewart, and Loewy on solar 
physics, ın which they have made a first step towards establishing 
a connection between the period of solar spots and the relative 
position of the planets If this can be maintained , 1f the solar 
disturbances are in any way due to the combmed action and re- 
action of the planets, and these again are found to be comerdent 
with the great perturbations of terrestrial magnetism, shall we 
not be inclined to attribute a wider range to the magnetic force 
than 1s in general assigned to 1t? May not that, which has long 
been allowed to rark among the most extensively diffused of 
rature’s agents, find a home in each imdividual membe: of the 
solar system, causmg them to act and react upon each other as 
well by their magnetic energy as by their force of gravity? The 
perfect solution of such a problem would well repay many a 
year of persevering observation and of assiduous study, and well 
will those be rewarded by whose labours the geneial cause of 
terrestrial magnetism ceases to be one of the unsolved mysteries 
of cosmical physics 








SCIENTIFIC SERIALS 


No ,3 of the Bulletin de l’Acadenue Impale des Scrences de 
St Petersburg, t xvu , contains seven anatomical papers by Dr 
Wenzel Gruber—six on various abnormal muscular forms, and 
the seventh being an account of the formation of supernumerary 
wrist-bones —An appreciative paper on Sir Roderick Murchison 
1s communicated by G Helmensen He refers to Murchison’s 
visits to Russia between 1840 and 1845 to study the paleeozoic 
formations Ina -zésté of results, he mentions, amdng others, 
the discovery, ın post-pliocene strata in the lower*course ot the 
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Dwina, of the sheils of species still extant in northern seas, of 
a Jurassic formation 1n large zoaes and fields between the Volga 
and the Timan Hills, at the western base of the Urals, and in 
the north-east pait ot the Caspian lowland , and of two quite d s- 
tinct coal beds in Central Russta The wnter consideis thait the 
wok of om countryman has been imperfectly followed up these 
twenty-five years Ile speaks m waim terms of Sir Roderick’s 
fiiendship for the Russians —In a note by M Jacobi, it 15 sug- 
gested to apply galvanoplastic art to the production of standards 
of length, on the principle that electiodes having the same 
dimensions and position, baths the same composition and tem- 
perature, currents the same itensity, the deposits produced m 
such circumstances ought to be very nearly equal Details of 
such a method are fully given —A lengthy article by Dr Hilde- 
brand gives an ontline of some 600 historical documents among 
the aichives of the town of Revel, which throw considerable light 
on the commercial relations of Ru sia and Livonia in the fifteenth 
and snteenth centuries --The number: contains, in addition, two 
short notes on Faye’s comet and the Fossil Cetacea of Europe 
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SOCIETIES AND ACADEMIES 
° LONDON 


Entomological Society, Jan 6 --Prof Westwood, presi- 
dent} ın the char —Mr McLachlan exhibited a collection of 
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coloured figmes of the transformations of twenty-one species of 


Japanese Spiingide, beautifully executed by a native artist em- 
ployed hy Mr George Lewis, long resident in Japan Prof 
Westwood exhibited the net-work cocoon of a small moth from 
New Guianada, attached to a leaf on which was also placed the 
body of a butterfly (one of the //esfer ed), stiongly affected by 
fungoid growths Mr F Saunders eahibited two species of 
Bupi estida from the Pelew and Caroline Islands respectively, 
apparently belonging to a new genus, yet resembling, in external 
chaacters, two species of Chryovdema from the E Irda 
Islands —M: Champion exhibited two species of Coleoptera 
new to Britam—Mr Muller called attention to a recently 
printed Government report iespecting the ravages of the 
vine-scourge (Phylloxera vastatrixz) An imteresting discus- 
sion took place, in the course of which Prof Westwood 
stated that, to the best of his behef, the first notice of 
its occurrence in Europe was made by himself m a paper read 
before the Ashmolean Society of Oxford regarding its ravages 
in this country —-Dr, Sharp communicated a paper on the water- 
beetles of Jupan, in which he mentioned that, although there 
were many European species occurring in the Japanese Islands, 
yet there was also a cons derable admixture of Asiatic forms — 
Mr Wollaston followed by a paper on the Cossonide of the 
same islands He stated that the ordinary European types of 
that family do not prevail in Japan, but are replaced by kindred 
or representatrve forms Mr Pascoe thought that the fauna 
of Japan, like that of Madagascar or New Zealand, might he 
termed a satellite fauna, which, while haying many endemic 
forms, had yet a gieat deal mm common with the neighbounng 
continent M: Bates asked that judgment upon the question be 
suspended , although many Western European species weie also 
found in Japan, the collective faunas of the two regions were 
totally different, and if they found only one fauna in common, 
the majonty of the genera ought to be the same, which was 
apparently not the case 


PHILADELPHIA 


Academy of Natural Sciences, fune 11, 1872 —Pro- 
fessor Cope offered some remarks on the discoveries recently 
made by Professor Marsh as to the structure and characters 
of the Pythouontos tha, based especially on maternal recently 
obtained by him in Kansas As the writer had recently passed 
im review much similar matenal, he was much mterested in Piof, 
Marsh’s conclusions These, he said, weie of importance In 
the first place, he had ascertained that what was formerly sup- 
posed to be the inner side of the quadiate bone was the outer 
side, a conclusion Prof Cope thought entirely consistent with 
the other known relations of the parts Secondly, he had dis- 
covered the stapes, and had entnely confirmed the opimon of the 
speaker, which Prof Mash had apparently overlooked Thus 
was stated as follows * the quadrate ‘fıs characterised by the 
presence of an oval pit Its use 1s uncertain, but there 
is some probability that ıt received the extremity of an osseousor 


* Trans, Amer, Philos, Soc, 1869, p 180 
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carhlaginous styloid stapes A groove on the ander side of the 
suspensonum would accommodate such a rod, and ma position 
nearly simula. fo that which it occupies in many of the Ophidia ” 
It 13 in precisely this position that Piof Marsh 1s 89 for unate as 
to have di-coverei ıt Thirdly, Prof Marsh believes that he 
has found the columella I have supposed it to be wantung, hom 
the absence of its usual points of attachment on the pauetal and 
pterygoid bones It remams to compare the bone found by 
Prof Marsh with al-and orbito-sphenoid and ethmoid ossifica- 
tions found in many saurians Fourthly, Prof Marsh has 
observed the parieto-quadiate arch described by the speaker, and 
makes the interesting observation that it 1s formed of three 
elements, the median connecting the parietal with the opisthotic. 
This piece, he says, 1s “apparently the squamosal,” as the 
latter bone completes the zygomatic arch, ıt cannot occupy a 
position in the parieto-squamosal, unless it sends a branch ın that 
direction J ifthly, he discovers the malar arch, proving it to be 
incomplete and supported by the postfrontal bone Prof Marsh 
also observes an ossification in the glenoid cavity of the opisthotic, 
which he regards as the pterotic (of ‘* Huxley,” which should be 
Paiker), an identification which cannot probably be maintamed. 
The connections of the pterotic, where present, are very diffe- 
rent Tne bone in question 1s present in Edestoseusus tortor 
Cope  Sixthly, Prof Marsh completes almost entirely om 
knowledge of the anterior hmbs The previous descriptions of 
these members in Ciidustes piapython Cope, Holcodus tctes icus 
Cope, and other species, had left the number of phalanges and 
their relative positions, as well as those of the carpals, uncer'ain ; 
these points are now happily supplied by Prof Maish’s impor- 
tant researches Seventhly, he has done much for the pelvic 
arch and hind limbs He was the first to announce the existence 
of both, and actually described the pelvis of Adestosatsus disfaz , 
the speaker, however, first described the hind hab m Lrodon 
ciassaitus and Z dyspelo: Cope Prof Marsh 1s in error when 
he says the “absence of these extremities in the Pyihonomo: pha 
was considered satisfactorily established ” I had never stated 
that they were certainly absent, and the last time I wrote ob- 
served that this order ‘‘ possessed an anterior pair only, or with 
the posterior pair so reduced as to have been msiynificait ** 
They appear, according to Marsh, to have becn relatively small 
in some of the genera In Leodon dyspetor Cop, the a terior 
are the smaller Prof Marsh Jays studen s une et especial obli- 
gation for his determi ations of the pelvic elements and the 
excellent figures of all the parts conrected with the support of 
the hind hmb Fais figure of the fore limb 1s also h hly impor- 
tant, as it will be difficult soon to duplicate his biau fully com- 
plete specimen In subsequent page» there are six ald Lonal 
species described, bringing up the number from the Kansas 
Cretaceous to twenty thee Two new genera are mopoud, 

viz , Lestosaurus for those previou-ly referred by myself to Zal- 

codus Gibbes, and AArnosausus for species allied or belonging 
to Zioton As to tne former, it 1» no doubt a well-marked 
genus, and I am willing to beheve Prof Marsh's opmuon, that 
it will not include Gibpes’ //o/codus acutidens, will turn ew to he 
well-founded , but there 1s, on the other hand, insufficieut e 1- 
dence to show that 1t 15 not Platecarpus Cope If Liedon curii- 
»ostris be referred to it, 1t will very probably prove to be Piate- 
cai pus, as that species presents palatine teeth, much as m P 

tymipantticus, and the pleurodont character is not wanting in 
some of the other species Anosa us cludes such species as 
Liodon prosiges Cope As the name has been u-ed two or thee 
tımes before, ıt may be altered to Rhamphosauz us, but I have 
always had doubts that the conic projecting snout would dis- 
tinguish the species generically from the true Ziodox, with which 
it agiees m dentition The type of Lipdon, L anceps ord , 15, 

however, very little known. 


PARIS 


Academy of Sciences, Dec 23, 1872 —M_ Faye, president, 
inthe chair M Mathieu presented the Connarssance des Temps 
for 1874 from the Bureau des Longitudes , Lieutenant Fleunais’ de- 
texminztions of the meridians of Shang-hai and Pondicherry are 
adopted ın this number, The piesident then read a paper on 
he true position of the Bureau des Longitudes It has been 
proposed in the National Assembly to suppress the Bureau in 
oide: to save its cost to the nation, the president’s paper was an 
eloquent defence of and appeal for the threatened institution — 
M Becquerel read a paper on the use of electro-chemical and 
electro-capillary force for the formation of amalgams and cys- 


* Hayden, Geol, Survey of Wyoming, ete , 1870 p 385 
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talline bodies of definite composition —M Phillips read a paper 
on the flow of liquids from reser ours, maintained at a constant 
level, through a large orifice m a thm side —A report on M 
Arn Thenard’s researches on the effect of electric discharges on 
gases and vapowis was next read The auchor worked with a 
modification of Houzeau’s ovonising tube, he found*that a 
gentle discharge actmg on a slow stieam of carbonic anhydnde 
decomposed 26 5 per cent mto carbonic oxide and oxygen De 
Saussure, working with sparks, never succeeded in decomposing 
more than 7 5 percent A long-continued discharge acts on the 
glass tube and covers ıt with powder, and when in this state the 
decomposition resembles that produced by sparks, the 1emoval 
of the deposit restores the original power—M Janssen 
read the first part of a report on the echpse of December 
12, 1871 —An essay on the mterdependence of meteorological 
phenomena by Father Solaro was sent to the Physical section 
—A letter from M Dems on certain deductions tending to 
simplify the principles of natural philosophy was 1efeired 
to a special commission —M Rouget’s note on a theorem 
which extends to imaginary roots the method given by Sturm 
for real roots, was referred to M O Bonnet—-M Yvon 
Villarceau presented an account of the discovery and observa- 
tions of Planetoid 128 at Ann Arbor by Mr James Watson, 
and also some observations of 128 made at Marseilles}by M 
Bonelly —M F Perrier read a note on the Astronomica station 
of Dar-Baida near Oran --M Laussedat read some observations 
on the prolongation of the French Meridian mto Spain and 
Algerna —Colonel H Levret followed with some observations on 
M Laussedat’s paper, and a letter to Colonel Levret on the 
same subject from General Blondel followed —-Next came a note 
on celestial mechanics by M Newcombe —M de Pambour read 
a note on the caiculus of effects by the method of coefficients 
applied to water wheels —-M Wurtz presented a note by M 
Gariel on the distribution of magnetism in magnets, which was 
followed by a new note on the act.on of conductors placed sym- 
metrically about an electicscope by M Ch V Zengei —M 
` Balard presented a note on a new application of silver salts for the 
production of designs, by M Renault The aathor describes a 
new method of printing from engravings, &c —A note from 
M Schutzenberger on the action of Iodine on certain of the 
Aromatic Hydrocarbons was then read <A certain quantity of 
hydriodic acid 1s formed and acts as a hydrogenating agent — 
M Cahours presented a note by M Jungfleisch on the Reciprocal 
‘Transformation of Inactive Tartaric and Racemic Acids and on 
the preparation of the former Inactive tartaric acid 1s prepared. 
by heatmg dextrotartaric acid and water to 160° for two days, 
removing-the racemic acid (only a small quantity 1s formed) 
by crystallisation, satmating half the hqmd with potassic 
hydrate, adding the other half and sepaiating the very soluble 
ee salt by repeated crystallisations--A note by M 
efresne on the Bilary and Pancreatic Secietions of Omni- 
vorous Animals followed Next came a paper on Normal 
Torsion of the Humerus ın the Vertebrata, by M J Durand — 
M Milne Edwards presented a note on the Stiucture of the 
Beak of the Platalea, by M Jobert , and also a note on certain 
passages from an Arab author of the tenth century, relative to 
the gigantic birds of South-East Africa, by M Devic —A note on 
the Meteors of November 27, observed at Palermo, by Father 
‘Tacchim, was read 


eee æ —_— 








DIARY 


THURSDAY, JANUARY 9 


Rovar Socizty, at 8 30—Further Researches on the Sense of Sight tu 
Birds Dr R J Lee —Confirmation of the Existence of an Intra-Mer- 
curtal Planet by means of the Behaviour of Sun-spots W De La Rue, 
B Stewart, and B Loewy ~—On the Union of Ammonia-Nitiate with 
Ammonia Dr E Divers—On a New Method of Viewmg the Chromo 
sphere J N Lockyer and G M Seabroke 

SOCIETY OF ANTIQUARIES, at 8 30 —Further Particulars Respecting the 
Early Discovery of Austraha R H Major 

Rovat Sociery Crus, at 6 

MATHEMATICAL Society, at 8 —-On Parallel Surfaces S Roberts —Sum- 
mation of certain Series Prof Wolstenholme 


ROVE INSTITUTION, at 3 — Juvenile Lectures—On Air and Gas 
ing 


t 


Prof 


FRIDAY, JANUARY io, 
QuaketTr CLUB, at § 
ASTRONOMICAL SOCIETY, at 8 


s SATURDAY, JANLARY ur 
Revau Botaxic SOCIETY, at 3 45 


y 
b 


NATURE 


aS a a S ans te tia a 


[F an. 9, 1873 


SUNDAY, JANUARY 12 


SUNDAY LecrTURE SOCIETY, at 4—Lhe Musalmans of India and Ceatia 
Asia Dr E J Mouat EPROR 


MONDAY, JANUARY 13 


ROYAL GEOGRAPHICAL SOCIETY, at 8 30 

MEDICAL Society, at 8 A 

LONDON INSTITUTION, at 4 (Holiday Course, 11} -On Atr, Earth, Fire, | 
and Water Prof Armstrong 


TUESDAY, JANUARY 14 


Rox 4 MEDICAL AND CHIRURGICAL SOCIETY, at 8 30 

PHOTOGRAPHIC SOCIETY, at 8 —On the Photographic Ogeratioas of the 
Roya! Observatory at Greenwich with Astronomical and Meteorological 
Records J Glarsher —The Fading of Albumenised Pictures E J Gayer 

Society oF CIVIL ENGINEERS, at 8 

ROYAL INSTITUTION, at 8 —On the Forces aud Motions of the Body Prof 
Rutherford 


WEDNESDAY, JANUARY 15 


LONDON INSTITUTION, at 7—~Ancient Science G F Rodwell 

METEOROLOGICAL Society, at 7 —On Solar Radiation Rev F W Stow 
—On ‘Temperature m Sun and Shade, an Account of Experiments måde 
at Harpenden, Herts Rev F W Stow —Remarks on the Pocky Cloud, 
observed July 27, 1872 J S Hardmg —Account of Hurricane in Westein 
Australia R J Sko 

Socizry oF Arts, at 8 —On the Sulphur Deposits of Krisuvik, [Iceland , 
Charles W Vincent i 


THURSDAY, JANUARY 16 


RoYAL INSTITUTION at 8—On Oxidation Dr Debus v 

ZOOLOGICAL SOCIETY, at 4 

Roya SOCIETY, at 8 30 

Society or ANTIQUARIES, at 8,30 

Bea CN at 8—On the Recent Synonyms of Brazıihan Ferns! 

Baker 2 

CHEM'CAL Sociery, at 8 —On Ethylamyl Mr Grimshaw —On the Hep 
tanes from Petroleum C Schorlemmer —On the Vanadates of Thalhum 
T Carnelley —On the Formation of Sulphide of Sodium by the Action of 
Sulphuretted Hydrogen upon Sodium Chloride C T Kaingzeth 

NUMISMATIC SOCIETY, at 7 

Rovav Society ČLUB, at 6 


ene 





BOOKS RECEIVED 


Enciisu —The Gospel of the World’s Divine Order 


I Campbell 
(Trubne:) 


Se PN | ieee sneer 


PAMPHLETS RECEIVED 


ENGLiIsH — Natural History Transactions of Northumberland and 

utham, Part 2, Vol iv (Williams & Norgate)—-Woikman’s Magazine, 
No x (Kent) —Transactions of the Institute of Engineers and Ship 
builders in Scotland — Popular Science Monthly, No g —Little Hodge 
Author of “‘Ginw’s Baby” (King) —Astronomical Register, No 121 =- 
Journal of Botany, No 221 --Society of Telegraph Engineers , Annual 
Report ~-Evidence for the Ice Sheet in North Lancashire and adjacent 
parts of Yorkshire and Westmoreland R H Tiddeman—Note on an 
Experiment to predict the Annual Rainfall W Pengelly —Rainfall on the 
st Mary Church Road, Torquay, during the Eight Years ending Dec 31, 
1871 W Pengelly —L teratur2 of the Oreston Caverns near Plymouth 
W Pengelly —Isita Fact? W Pengelly —Signs of Hotels, Taverns, Inns, 
&c,1n Devonshire W Penge ly —On the Kombé Arrow Poison (Szre- 
Phanthus Hispidus, D C)of Africa Thos R Fraser, M D -Messenger 
of Mathematics, No 20 


maem 


AMERICAN —American Naturalist, vol vi No 12-~American journal of 
Insanity, vol xxix No 2—Penn Monthly, Nos 29-33 


Forren —Journal de Physique, No 12 —Nuovo Grornale Botanico, 
vol iy No 4—Bulletin de | Academie Royale des Sciences de Belgiquer 
No 11-~Bulletins de Ja Societé d Anthropologie de Parts, Nos 1 4—V der 
K K Geologischer Reichsanstalt, No 16 —Poggendorff’s Annalen der 
Physik und Chimie, Nos x2 and 13 








CONTENTS PAGE 
Derr Sprines (Wit Tilustrations ) ’ 177 
SHELLEY'S BIRDS or EGYPT 178 7 
Our Boor SHELF 579 


LETTERS TO THE EpITOR —~ 


Dr Bastian’s Eaxpernmients on the Beginnings of Life —Dr BURDON- 
SANDERSON, FRS 


180 
The Recent Star Shower at Sea 18x 
Curious Auroral Phenomenon —W GIFFORD PALGRAVE 18x 
The Spectrum of the Aurora and of the Zodincal Light —J Ranp 
CAPRON , x82 
Ocean Ramfall —G J Symons 183 
INTRODUCTORY LECTURE OF THE MURCHISON CHAIR OF GEOLOGI 
AT Epinsurcu, II By Prof Grixin, ERS 183 
THE Recent Star SHower By Prof A S HerscueL FRAS 
(With Lilustrations } x85 
NOTES 188 
THE SCIENTIFIC ORDERS OF THE “f CHALLENGER” , ror 
TERRESTRIAL MAGNETISM, I! By Rev S J Perry 193 
SCIENTIFIC SERIALS . 194. 
SOCIETIES AND ACADEMIES . : 195 
Books AND PAMPHLETS RECEIVED 196 
Diary À , 


Ld . » . . 


NATURE 


197 


rp nr UUU 


THURSDAY, JANUARY 16, 1873 


Bre Beeman nee 


"r 





THE INTERNATIONAL METRIC COMMIS- 
STON 


Ter methodıcal statement of the resolutions passed 
by the International Metric Commission at their 
meeting ın Paris last October, has already been given in 
NATURE, vol. vi. p 544 From this statement, a general 
idea may be formed of the extent and importance of the 
operations to be carried out under the superintendence 
and direction of so many eminent men of science, for the 
construction and verification of new international stan- 
dards of metric weight and measure We may thus hope 
eventually to see a real and practical uniformity esta- 
blished ın the weights and measures regulating all trans- 
actions of trade and commerce between the several 
countries of the world, as well as in those used for all con- 
structive works and technical instruments of various de- 
scriptions, and in scientific investigations and researches 
Such a result of the labours of the Commussion will be 
one of the greatest triumphs of modern civilisation We 
may better estimate its value and importance, 1f we con- 
sider that ıt will create a universal language, so far as 
regaids expressing any iequired quantity of material 
things capable of being measured or weighed, and this 
in terms at once intelligible to every one, and ıt must 
afford the means of immensely extending and diffus.ng 
useful knowledge, and facilitating its acquirement 

The statement before referred to contains the text of 
the formal decisions of the Commission upon the several 
points involved in the immediate duties which have been 
entrusted to them, thatistosay, theconstruction of the new 
international metric standards, and the establishment of 
their identity or therr equation by the most perfect instru- 
ments and fromthe most accurate comparisons. In the 
accomplishment of these objects, all the best appliances 
of modern science will be employed. It will be seen, 
also, that the Commission furthe: propose to adopt the 
most effectual means for maintaining inviolate the uni- 
formity of the new standards of weights and measures, 
through the agency of an International Metric Institu- 
tion to be permanently established at Paris This insti- 
tution 1s to be placed under the direction of a permanent 
committee, which has been already chosen by the Com- 
mission from among their own body. Among the 
members so elected are the chief officers of weights and 
measures in the principal countries of Europe, and in the 
United States of North America, To this International 
Metric Institution it 1s proposed to entrust the custody of 
the new prototypes of metric weight and measure, and to 
furnish to its officers the means, and ımpose upon them 
the duty, of making all such further comparisons of the 
several international standards with the prototypes and 
with each other as may be required. Regulations are 
also to be laid down by the Commission for guarantee- 
ing continued uniformity and invariability of these inter- 
national standards 

But probably many persons ım this country will say— 
Of what use to us will be the making of all these new 
metric standards, and the creation of this new Interna- 
tional Metric Institution? We have our own Imperial 
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system of weights and measures, as well as national 
standards, and are quite satisfied with them , why should 
we want any metric weights and measures? Now, 1n the 
first place, w.thout discussing the disputed question of 
the introduction of the metric system, with its uniform 
decimal scale, mto this country, ıt may be pointed out that 
any notion of forcing the extensive adoption of the metric 
system upon the English people in opposition to public 
opinion, has been altogether disclaimed by the authori- 
ties. In the late annual address to the Royal Society by 
Its president, the Astronomer Royal, printed in the So- 
ciety’s Proceedings on Nov. 30, 1872, he said, with 
reference to the International Commission for the esta- 
blishment of new and uniform Standards of the Metric 
System —“ I think it imperative on me to state that the 
British Government gave then assent only on the express 
understanding that they could take no part in the Com- 
mission 1f 1t displayed any propagandist intention, Speak- 
ing as the representative of the body who had best con- 
sidered this subject, namely, the Standards Commission 
now dormant, I can say as their unanimous opinion that 
they deprecate the slightest interference with national 
usages , but trey recognise the great importance of an 
accurate international system which, like the Latin of the 
Middle Ages, enables men of science to speak the same 
language . anc for this international character they think 
the metric system singularly well adapted” But, in 
point of fact, whether we adopt the metric system toa 
greater or less extent, and sooner or later, in this coun- 
try, or not, it 1s quite evident that as ıt has been adopted 
by almost every country on the Continent of Europe, 
and that all the necessary steps have been taken for its 
adoption in the United States of North America, in 
Canada, and in British India, thus establishing its inter- 
national character, ıt must be of the greatest advantage 
to us in all commercial transactions with countries 
abroad, including the computation of Customs duties, to 
be able to deal with their commodities when weighed or 
measured, everywhere by one uniform standard. This 
advantage must, at any rate, be allowed, even if we con- 
tinue to stick to our imperial weights and measures. In 
dealing also with technical and scientific mstruments, 
and with computations of quantities ın technical and 
scientific investigations, 1t must be of great importance 
to us herein England to find quantities of measure or 
weight everywnere else expressed in the same terms, 
These considerations tend to show, even to the upholders 
of our imperia: system of weights and measures, the 
great benefits that must result to this country from 
the adoption everywhere abroad of uniform weights and 
measures , based on standards the identity of which, and 
its maintenance, will be guaranteed by the International 
Metric Commission and their permanent institution They 
also show how impossible ıt must be for this great com- 
mercial country to remain in a position of isolation with 
regard to this large international question, and the neces- 
sity of our adopting this uniform system of weights and 
measures, at least for all purposes of an international 
character 

There are other important advantages proposed to be 
obtained by establishing the new International Metric 
Institution, the benefits of which will extend to this 
country 4s well as to other countries, Many scientific 
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questions connected with the accurate comparisons of 
Standard weights and measures now require an authori- 
tative decision, with a view to their general adoption 
These constitute the data upon which the requisite cor- 
rections of the actual results of the several comparisons 
must be computed, before an accurate determmation can 
be arrived at, with reference to the circumstances under 
which the comparisons are made Amongst these ques- 
tions may be instanced The determination of the true 
weight of a given unit of measure of dry atmospheric air , 
the true weight of a given unit of measure of pure water ; 
the condition of pue water employed in Standard opera- 
tions, as to its being more or less deprived of or saturated 
with an ; the rate of expansion of air , the rate of expan- 
sion of water and of its maximum density; the amount 
of aqueous moisture in atmospheric air and its influence 
on the weighing and measuring of Standards , the relative 
rates of expansion generally of solid, liquid, and aériform 
bodies, and the mits of temperature within which this 
rate 1s to be determined , mote particularly, of the relative 
expansion of the quicksilver and glass of thermometers, 
and the constancy of the determined rates of expansion ; 
the constancy of the determined length of Standard 
measuring bars, and of their coefficients of dilatation , 
the adoption of a umiform average rate of expansion, 
within determinate limits of temperature, of metallic and 
other bodies used ın Standard operations , and of average 
conditions of temperature of these bodies and of the 
medium 1n which they are placed , the employment of an 
air thermometer, & &c At the present time, different 
solutions of these questions are adopted in the several 
countries, the results being that not only ıs any uniform 
agreement in the results of comparisons rendered abso- 
lutely impossible, but doubts exist as to the accuracy of 
the determinations of these questions which have hitherto 
been made. It 1s evident that in order to obtain any 
satisfactory solution, long and varied observations and 
comparisons will have to be made, and such labours are 
proposed to form an important part of the future work of 
the International Metric Institution. It 1s only by such 
an authoritative determination made by the combined 
efforts of men of science in the different countries, under 
whose direction the Institution is to be placed, that 
the urgent need of uniform and accurate data for ob- 
taining trustworthy results in all comparisons of Standards 
can be expected to be supplied, 

It ought, however, to be distinctly understood that not 
only the more immediate operations of the International 
Metric Commission, but also the proposed future opera- 
tions of the International Metric Bureau, under the direc- 
tions of then permanent committee, are wholly and ex- 
clusively of a scientific character. The objects of the 
Commission are to furnish and to afford the means of 
maintaining uniform standards for all countries which have 
already adopted, or which may hereafter adopt, the metric 
system, as either a nattonal or international system of 
weights and measures, The true sphere of the Commus- 
sion 15 thus limited to the investigation and accomplish- 
ment of all the best means, either in a scientific or a 
technical point of view, by which these objects may be 
attained. Whether the adoption of the metric system of 
weights and measures by this or any other country be ad- 
vantageous fó it or hot 1s a question tó be deterthined by 
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each country upon its own merits, but it ıs one with which 
the International Metric Commission 1s no way called 
upon or entitled to interfere 

An incident which occurred at the late meeting of the 
Commission may be noticed as showing how strictly their 
objects were considered by them to be confined to pur- 
poses of science ‘The question of the mode of voting 
having been raised, ıt was referred to a committee to 
report upon The Committee recommended, and the 
proposition was unanimously agreed to by the Com- 
mussion, that on ordinary occasions each member present 
should vote personally, but upon the demand of five 
members, the votes should be taken by countries repre- 
sented, each country having one, two, or thice votes, 
according to the population. Amongst others, one vote 
was assigned to the Papal See, represented by Padre 
Secchi, who had originally been appointed delegate of the 
Papal States Unfortunately a report of these proceed- 
ings appeared in the Fous nal Offictel, though not in the 
official portion, and attracted the notice of the Italian 
Parliament then’sitting, when the Italian Goveinment was 
instructed to insist on the cancelling of the vote for a 
nation given to the representative of the Papal See, the 
Pope being no longer a territorial Sovereign A diplo- 
matic communication was accordingly made to the French 
Government, who declined to interfere in a matte: within 
the power of the International Commission, and which 
had reference merely to the proceedings of a scientific 
body The Italian Government then directed their repre- 
sentatives to take no further part m the Commission, so 
long as Padre Secchi continued to be the delegate of the 
Papal See, and Marquis Ricc: and Prof Gov: were 
reluctantly compelled formally to announce this to the 
Commission, But the Commission felt that they could 
only deal with this communication as an accomplished 
fact, and they expressed their gieat 1egret at this seces- 
sion, in consequence of imperative orders, of two of then 
most eminent colleagues, which they trusted would be 
only temporary. They at the same tune expressed their 
astonishment at so unlooked-for an mterference with 
their proceedings which were of so entuely a scientific 
character 

The extent of the preliminary work hitherto accom- 
plished by the Commission may be estimated from the 
fact of therr Minutes of Proceedings during the last four 
years filling 580 closely printed I2mo pages On the 
occasion of their recent meeting, when the Commission 
was found to comprehend 50 members, representing 29 of 
the principal countries of the civilised world, the subjects 
of the formal resolutions passed by them had been pre- 
viously arranged for their discussion and deliberation, and 
were referred by them to eleven different Committees The 
Reports of these Committees, which aie printed at length 
in the Proces-Verbauy of the Commission, contain the 
form of the Resolutions under each subject which was 
proposed for adoption , and, generally speaking, they were 
unanimously passed by the Commission, with but slight 
amendments The grounds of the conclusions arrived at 
by the several Committees are stated at length in their 
Reports, and in a futme article some of the more ım- 
portant of them of tke highest scientific interest will be 
specified 

H.W Cc. 
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MINERAL PHOSPHATES | must require spectal local circumstances fo. its fulfil- 
ment. 
Mineral Phosphates and Pure Fertilisers. By Campbell | The pealer will fad in hetook a fall wesoantcce whe 
Mort, MD,FCS (London Trubner and Co) ' patents of Way, Spence, Townsend and others, who have 
‘THE date of the patent taken out by Mr Lawes, worked on the subject, together with much practical in- 
in 1842, for treating mmeral phosphates with sul- | formation as to the construction of apparatus and the 
phuric acid, has proved the date of the commence- | performance of manufacturing operations, the subject 
ment of a new industry which has now attained to | 1s, ın short, fully treated The book contains, however, 
vast proportions At present the manufacture of super- | some very unpractical schemes, as when the author 
phosphates in Great Britain can hardly be short of | Proposes the universal adoption of earth closets, with the 
400,000 tons per annum, and the market value of the | recovery of the nitrogen by combustion with soda-lime, 
same cannot be under 2,400,000/ Competition natu- | and the production of phosphoric acid by hxtviation of 
rally tends to develop improvements, and of late years | the residue Now as fully saturated closet earth contains, 
seveial novel processes have been suggested for the better | according to Voelcker, but 33 per cent of nitrogen, and 
treatment of mineral phosphates D: Morfit’s book ıs |+ss per cent of phosphoric acid more than the loam 
mainly devoted to a description of these new methods, | originally taken, the notion seems to us somewhat m- 
and more especially to a detailed account of the practical i practicable The book also contains, we are sorry to 
woiking of his own inventions. The object of all these . say, examples of doubtful chemistry 
processes 1s the preparation of “ Pine Fertilisers” The | We referin conclusion to some statements which we 
mineral phosphates at the disposal of the manufacturer | consider to be e11015 in the volume 
contain 50-80 per cent of tricalcic phosphate, the poorer Dr Morfit gives proportions for the preparation of 
minerals preponderating In making ordinary super- | manures for all the ordinary crops , these proportions are 
phosphate the whole mineval is treated with sulahuiic | professedly based on the composition of the crops them- 
acid, and the resulting superphosphate 1s of course rich , selves All these m'xtures contain large amounts of 
or poor according to the quality of the mineral taken potash, and the manures for wheat, clover, and turnips 
But in making a “ Pure Fertiliser” the aim 1s to separate | all contain the same amount of nitrogen Having said 
the calcium phosphite from the orginal mineral and ! this, we have made ıt plain to every scientific agriculturist 
offer it for sale ın a nearly pure state The production | that the author’s notions are quite unpractical , he has, in 
of a pure phosphate ıs of course a more costly operation | fact, fallen into the common mistake of chemists who know 
than the simple treatment of the powdered mineral with | little of agriculture If manures are to be constructed 
sulphuric acid, and we believe that these pure fertilisers | on the basis of returning to the land what has been taken 
will consequently not be able to compete with ordinary . from it, we have then to look at the composition of the 
superphosphate, except in cases where, as in America, | materials sold off the faim, and not at the composition of 
the manure has to be transported over great distances, | the crops grown, as these are in great part consumed on 
and small bulk is therefore a desideratum Their advan- ! the farm itself But even this 19 not the practical aspect 
tage over the comparatively poor superphosphate 1s much : of the case. Each crop has, in fact, a characteristic 
lessened by the fact, that the non-phosphatic matter ın capacity for self-supply , 1t obtains with ease some por- 
superphosphate 1s principally gypsum, which 1s itself a | tions of its food, and others with difficulty , the aim of 
valuable manure. There 1s one class of mineral phos- | cconomic manuring should therefore be to supplement 
phates, however, which 1s wholly unsuited for the manu- | the plant’s weakness. Thus, wheat supplies itself with 
facture of superphosphate—we allude to the native phos- | difficulty with nitrogen, while clover has a wonderful 
phates of aluminium, the processes patented by Mı P | power of self-supply in this particular, The scientific 
Spence and Mr J Townsend for the extraction of the | farmer therefore manures wheat liberally with nitrogen, 
phosphoric acid are in this case most valuable. and gives little or none to clover The mere chemist 
Dr Morfit’s plan is to roast the powdered crude cal- | would do just the reverse, as clover contains much more 
cium phosphate, then dissolve it in stiong hydrochloric | nitrogen than wheat. Manuring, on the principles of the 
acid, and precipitate the solution by ammonia gas, by | author, is simply impossible, the manures would often 
lime, by whiting, or by the addition of a previously pre- ; cost more than the increase of crop obtained 
cipitated mixture of the oxides and phosphates of iron; Dr Morfit again finds fault with the ordinary commer- 
and aluminium When the solution 1s left acid by an ; cial analyses of phosphatic materials, and devotes a whole 
insufficient use of lime, or when the last two precipitants _ chapter to duections for the analysis of mineral and other 
are employed, the precipitate obtained consists chiefly of ' phosphates We strongly recommend the reade: not to 
dicalcic phosphate The resulting calcium phosphate is | follow Dr, Morfit’s guidance It is quite impossible to 
either sold as such, or else converted nto a superphosphate , enter here into details of the doubtful chemistry that 
The acid mother liquors are precipitated with lime, which | occurs throughout the chapter, but we may refer to one 
throws down the iron, aluminium, and remaining phos- | point which governs many of the author’s conclusions, 
phoric acid ; the purified calcium chloride 1s then boiled | He professes to ascertain the “ individual combinations of 
down and brought into a solid state fo. sale There 1s | the phosphoric acid present,” a task which other chemists 
thus a constant production of tuo bye-pioducts The | would probably express their inability to do He accom- 
author regards them as valuable materials , the calcium | plishes this by assuming that the phosphoric acid which 
chlouide 1s to be used for making Ransome’s artificial | 1s precipitated as ferric phosphate ın his analysis, existed 
stone, and the ferruginous phosphates fo: the clarification | ım the same state mn the original mineral By thts means, 
of sewage. This scheme looks promising on paper, but | and by assuming in the same way that othe: precipitates 
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truly represent the original compounds, the task becomes 
quite easy. It follows naturally from these assumptions 
that the acids determined in the mineral are found insuffi- 
cient for the lime present, the existence of organic acids 
1s therefore next assumed, and “organate of lime” ap- 
pears in the author’s analyses as an ingredient of mineral 
phosphates ! R., W, 








LIGHT SCIENCE 


Anecdotal and Descripitve Natural History, By A. 
Romer—-7he Jvy A Monograph, By Shirley 
Hibberd -Buds ana Blossoms Stories for Children. 
—fary Marys Dream. By A F L (Groombridge 


and Sons ) 

ie is very gratifying to see works of the above class 

brought out,—books which it 1s supposed, are calcu- 
lated to amuse as well as instruct Ten years ago they 
would have been a dead loss to the publisher, and their 
publication now ıs one of the surest proofs that science 
is permeating all classes and 1s appreciated by persons of 
all ages 

Mr Romers beautiful book explains im the mtroduc- 
tory chapter in a clear and simple manner the classes 
and orders of the Animal Kingdom, and then goes on to 
describe the haunts and habits of the best known fre- 
quenters of the jungle and prairies, such as the lion, 
cheetah, and rhinoceros, giving particular attention to the 
monkey tube and bears. The book 1s enlivened by 
numerous anecdotes and con:ains coloured plates and 
wood engravings 

“The Ivy” 1s a monograph comprising the history, 
uses, characteristics, and affinities of the plant, and a 
descriptive list of the garden ivies in cultivation. The 
book 1s most luxurious and tasteful, both in binding and 
letterpress The plates, coloured wrth great delicacy, 
represent the various kinds of ivy and so natural are the 
leaves, that one 1s almost tempted to take one up A 
coloured sketch of the Entrance Gate of Conway Castle, 
surrounded by specimens of ivy, forms the title-page , 
the letterpress is thickly interspersed with sketches of 
“vied castles, and churches, and quozations from Virgil, 
Eunpides, Harleian Manuscripts, Shakespeare, Words- 
worth, and the modern poets” An interesting part of the 
work 1s the author’s historical and literary memoranda 
from the times when the ivy was called “the plant of 
Osiris” by the Egyptians down to the time when its 
praises were sung in that famous song, by Charles 
Dickens, “The Ivy Green” 

“Buds and Blossoms,” a book contaming ten stories, 
will be a welcome addition to a child’s library , the last, 
called the “Fuir-tree’s Story,” being particularly pretty. 
This little volume contams several coloured plates and 
woodcuts, and the title-page 1s gracefully illuminated, 

“Fairy Marys Dream,” another charming book for 
childien, 1s ım the form of a poem The illustrations are 
well done The colouring of the peacock’s feathers on the 
title-page and ın the plate “ Till on a green fern’s nodding 
crest” is exquisite; and besides the plates there are 
many engravings descriptive of the butterfly’s journey. 


W. L, 
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OUR BOOK SHELF 


: Patholog ische Mistologte der Luftwege und der Lunge 
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Von Dr Albert Thierfelder. 

zig, 1872) 
ALTHOUGH death and disease are as much a part of 
Nature as hfe and health, yet it 1s found convenient to 
separate the study of living structures under morbid 
conditions from the rest of biology, so that a work like 
the present must in these pages be more briefly noticed 
than its importance would deserve 

It ıs more than fifteen years since the publication of 
the late Prof. Forster’s Atlas of Morbid Histology, and 
when we consider all that has been done in that time, re- 
presented in such volumes as those of Virchow, of Forster 
himself, of Rindfleisch, of Cornil and Ranvier, we see 
ample reason for the issue of a new series of plates illus- 
trating the subject. The present //e/¢ ıs the first instal- 
ment of the complete work, which 1s to consist of ten 
such, each complete in itself. The drawings are ad- 
mirably executed both by Dr Thierfelder and by the 
engraver, The text 1s strictly limited to explaining them, 
and is therefore much shorter than in Eiker’s physio- 
logical atlas, for instance; but ın the present state of 
pathology we regard this as a merit The selection of 
subjects for illustration is always difficult ıt might be 
objected that some of these drawings (e g fig 2 of Pl. I) 
represent little but normal tissues, but, on the whole, 
practical pathologists will not have room to complain on 
this score. Some patriotic anatomists will be glad to see 
“die von den Englandern supposirte Basementmem- 
brane” taking tts place without question here The price 
of these beautiful plates is very moderate, and we heartily 
wish Dr. Thierfelder success m completing his work. 


Coalfields, Western Port. Report of the Board to the 
Colonial Government, Victoria. 


THE Government of Victoria are dete:mined to find a 
workable coal-field in that colony, and, apparently not 
satisfied with the examination of the mesozoic rocks 
made by the extinct Geological Survey, have had the 
same strata re-examined by a mining engineer acting 
under the direction of a Board The results of these 
further investigations are embodied ın this final Report, 
but they add little or nothing to our previous knowledge. 
Indeed the Report seems to be for the most part a work 
of supererogation. The geological age of the coal-bear- 
ing strata had already been definitely ascertained by Mr. 
Selwyn and his staff, yet the Report goes into this ques- 
tion at considerable length as if it was quite a novelty 
Then, as regards the extent of the actually proved coal- 
seams, Mr Selwyn, as 1s well known, expressed an un- 
favourable opmion. Upon his geological map of Cape 
Patterson the coal-seams exposed upon the coast are pro~ 
tracted inland so as to show the approximate area over 
which they extend, and this ıs only some 106 acres. So 
experienced a geologist as Mr. Selwyn was not likely to 
misread the evidence which is so clearly and abundantly 
developed along the coast. But the Board believe that 
“any calculations based on the bearings of the strike of 
seams in this locality are unrehable.” There does not 
appear, however, to be anything specially mysterious and 
abnormal about the coal-nearing strata of Cape Patterson, 
nor 1s there any reason why they should not “behave ” 
like similar deposits elsewhere The Geological Survey’s 
map shows a very small area of workable coal, and per- 
haps this 1s why the strike and dip on the well-exposed 
coast at Cape Patterson are considered unreliable—the 
wish in this case being father to the thought Mr. Selwyn 
and Professor M‘Coy both believed it possible that at 
some considerable depth below the coal-seams of Cape 
Patterson a better coal-field might be got The Board, 
however, does not think this lhkely Here, again, we 
should be inclied to pay more deference to the opinion 


Atlas of six plates (Leip- 
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of highly trained and experienced geologists than to that 
of gentlemen, who, whatever their altainments may be, 
certainly do not in this Report evince much acquaintance 
with geology, J.G. 


Reports of the Mining Surveyors and Registrars for 
Quarter ending March 31, 1872 Victoria. 


THERE ıs nothing in these Reports calling for special 
notice The total quantity of gold got respectively from 
alluvia (or, as the Reports have it, auves) and quartz 
reefs during the quarter were as follows .—Alluvial, 
171,851 oz ro dwt , quartz, 164,670 oz 8 dwt , total, 
336,521 oz 18 dwt The quantity of gold, the produce 
of the colony, exported duung the same period was 
398,131 oz 10 dwt 








LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible Jor opinions expressed 
by his correspondents, No notice ıs taken of anonymous 
communications | 


Aurora Spectrum 


In connection with my letter in last numbe: of Narurz, I 
have in a diagram approximately placed the aurora lines side 
by side with the spectrum of hydrogen and of some of the 
principal air lines (as givenin Dr Watt’s index) and with the 
following results — 

Line No, 1 Close upon, if not identical with, an air-line 
marked by Huggins N O, and Plucher O 

No 2—Not apparently coincident with any prominent air- 
lne The coincidence with a line of oxygen noted by so 
careful an observer as Mr Proctor is puzzling, and if the in- 
strumental power used was sufficient to ensure absolute identity, 
seems to indicate a second or unusual spectrum of that gas 

No 318 not near any principal air line 

No 41s nearly comedent with a faint line of oxygen (confir- 
matory of Mr Proctor's observations) 

No 5 corresponds to a rather strong N line 

No 6 does not coincide with any principal air-line, very faint 
lines of O and N being the nearest 

No 7 Upon close examination the positions of this line as 
respectively fixed by Mr Pioctor and Lord Lindsay are not 
inconsistent, and the line closely corresponds with a strong line 
of oxygen situate on the less refrangible side of solar G 

Nos I, 4, 6, and 7 fairly correspond in intensity with their 
representative air-lines None of the lines are identified with 
Ha, Hs, o Hy, and ıt would appear that the aurora, if a 
spectra of atmospheric gases, mainly selects oxygen and 

somes Ha and the stronger N lines The modification of 
a specie pFeGoRAitions of temperature -and-pressure, 
1s however only a partially explored subject, and we have more- 
over no ceitain data of conditions in the case of the aurora, 
which will assist us in bringing it to bear, 

I accidentally omitted from the names of some observers of 
the zodiacal hight that of Prof P1azz: Smyth, whose observations 
in the south may be said to have conclusively demolished the 
supposed identity of the light, and the aurora (at least so far 
as bright lines are concerned) made it extiemely improbable that 
anything beyond a continuo is spectium will ever be seen in the 
pure zodiacal light, though a further search should be by no 
means neglected J RAND CAPRON 

Guildford, Jan, 10, 1873 
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Polarisation of the Zodiacal Light and of the Aurora 


In the interesting article by Mr Rand Capron in the last 
number of NatuRE—alter collating the various results of the 
spectroscopic exammations of the auroia and zodtacal light 
which have appeared at different times in your pages, together 
with those which have been collected by Dr Schellen—he 
terminates his analysis of the general results by remarking that 
he 1s “not aware whether the zodiacal hight and the aurora have 
been examined with the polariscope,” and suggests that the 
‘light, though faint, might be tested with a Nicol’s prism and 
Savart’s bands ” 

I would refer him to a paper in 
t Monthly Notices of the Astronornical Society 


the March number of the 
” for 1871, m 
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which an observation by Mr, Burton (late assistant to the Earl 
of Rosse} on the polarisation of the zod acal light 13 described, 

Mi, Burton was one of the eclipse party stationed at Avosta, 
in Sicily He made use of a Savart's polariscope, set so as to 
give a black centre where the bands were parallel to the plane 
of polarisation. On looking to the brightest parts of the zodiacal 
light Mr Burton believed that he could detect faint traces of 
polarisation, sufficiently strong to enable him just to recognise 
that the bands were black centred when their direction coim- 
cided with the axts of the cone of light, that 1s, when the direc- 
tion passed through the position of the sun 

To make sare that he was not examining the 1emauns of aw 
polarisation given by the slight remaining twilight, he examined 
the light of other parts of the heavens, but was unable anywhere 
else to detect any trace of bands In contradistinction, however, 
to this must pe set an observation of my own, yielding a nega- 
tive result, though made on the same evening and with a similar 
instrament, as well as with the same Savart used by M: Burton 
I was, however, unable to detect any trace of bands either upon 
the cones of zodiacal brightness or upon the adjacent parts of 
the sky , but ıt 1s very possible that Mr Burton’s eye may be 
more sensitive to faint lights than my own 

In February last I also met with a negative result in examin: 
lag a faint trace of the zodiacal light visible in England I then 
used a double-rmage pnsm as well as a Savart, thinking that its 
two oppositely polarised fields in juxtaposition might afford a 
more delicate test for so faint an object 

Capt Tupman while cruising 1u the Mediterranean has aiso, 
I believe, repeatedly obtained negative results when making us2 
of a Savart on the zodiacal light 

And I understand that Mr Lockyer, together with the other 
observers of the Indian Eclipse of December 1871, totally failed 
to detect any traces of polarisation in the brilliant displays of 
F zodiacal light which they observed while crossing the Indian 

cean 

I am therefore disposed to conclude that any traces of polar- 
sation must be very slight, if indeed any polarisation at all 1s te 
be attributed to the zodiacal light itself and not to the veil of 
atmospheric :mourities lying between us and objects near to the 
horizon Certainly we may conclude that there is no such 
polarisation as 1s found in the light of the solar corona or--as we 
might expect—if the zodiacal light were caused by a great cloud 
of cosmical dust made up of particles smaller in diameter than 
the wave-length 

Indeed there cannot be as great a percentage of polarisation, 
or, to speak more exactly, as great a difference between the 
component radial to the sun’s place and the component at mght 
angles, as in the case of a sunbeam dispersed by the dust in our 
owa atmosphere For if any one will examine the tiack of a 
sunbeam passing through a room with a Sayart, he will not fail 
to be struck with the distinctness of the bands We seem there- 
fore justuhed in concluding, that 1f the zodiacal light 1s composed 
of cosmica! dust, such dust particles must be considerably 
coarser than those which float in our own atmosphere 

As to the polarisation of the light of the aurora, I examined, 
both with a double-image prism and Savart, a faint auroral dis- 
play on November 10, 1871, as also the hight of the great 
aurora of Sunday, Feb 4, 1872, but in neither instance was 
able to detect any traces of polarisation 

A Cowper RANYARD 


The Diathermacy of Flame 


THERE are some statements in Capt Efricsson’s reply to my 
letter (NATURE, vol. vit p 149) which demand discussion 
In the first place he calculates the supply of gas in Azs pipe and 
appliesit to ay burners As his pipe did not supply my flames, 
but his own, which were at least fifteen times larger than mine, 
the app icabulity of his figures is rather obscure 

Capt Ercsson says, ‘The appaiatus contrived by Mr, 
Williams for determining the diatheimancy of flame, as de- 
scribed by h melf, is exceedingly faulty, the temperatur e tt records 
being that produced by heat derived fiom several sources The 
gadiant heat tiansmutted to the bulb of the thermometer by the 
flames, acting conpornily with the unknown degree of heat imparted 
by the surrounding medium, 1t will be evident that Mr Wiliams’ 
device 1s worthless as an indicator of radiant intensity’ Does 
Capt Ericsson really mean that the maximum temperature indi- 
cated by a thermometer exposed to several varying sources of 
heat 1s not determined by the maxtmum radiators or convections 
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g 
of the body capable of communicating the highest temperature, 


but by this, plus the minor radiators o1 convections of the cooler 
bodies? The words I have put in ital cs distinctly imply such 
an assumption 
t He seems to forget that I did, 1n the first place, observe and 
i1ecord the temperature of the surrounding medium It was the 
19°C which served as my staiting-point As no additional 
radiations were introduced beyond those of the flames to be 
experimented upon, and the blackened bulb of my thermometer 
was surrounded by polished reflecting metal surfaces on all sides, 
except that exposed to the fiames, all the sabsequent increments 
of heat were unquestionably due to the radiators from those 
flames, whethe: they came directly fiom the flames themselves 
or were received and reflected fiom the back and sides of the 
pohshed chamber Fully admittmg the desirability of a con- 
tinttous record of the heat thus communicated to the stiroundings 
of the thermometer dumung the expetiments I nevertheless firmly 
maintain that, rude as it was, my apparatus (I refei, not to the 
thermometer, but to its adjuncts) was far superior: to Capt 
Ericsson's Mime was liable to a small cource of error from a 
possible accidental irregularity of rad.ation Ly the thermometer 
bulb, but his was specially devised to ensme a large amount of 
such iriegulanty, contimually incieasing with the progress of the 
experiments It is not a little surpiismg that so careful and 
luxurious an experimentalist as Capt Encson should have 
overlooked the fact, that the very precautions which he so 
elaborately introduced to secure equal radiation from his bulb 
are precisely adapted to produce tle contrary result 

The arrangements by which his thermometer 1s ‘' enclosed in 
an exterior vessel charged wth water hept at a constant tempera- 
ture” of 60° by communicazion with a capacious cistern, directly 
viglate the conditions demanded by the Newtonian Jaw of radia- 
tion, of which Capt Ericsson 1s so able a champion , for as the 
experiment proceeds with an increasing numbei of flames, and 
consequent rising of the thermometer, this constant temperature 
of the wate: jacket goes on steadily augmenting the difference 
between the temperate of the bu.b and that of its surroundings, 
and consequently secures just what it 1s intended to prevent, viz 
a yariable radiation What is required to secure a constant 
degree of radiation from the bulb 1s not the constant tempera- 
ture of the surroundings, but a temperature steadily increasing 
at the same rate as that of the bulo, in onder that the diferential 
and not the adso/uie temperature of the surrounding mediam, 
&c , should remain constant. This was rudely obtained in my 
simple apparatus, as both the thermometer and its sm roundings 
were simultaneously influenced by the same radiations 

Capt Encsson takes great pains to controvert my ‘‘assump- 
tion that the intensity of a gas flame ıs proportional to the 
gas consumed” This ıs unnecessary, masrauch as I neve 
made any such assumption, but have, on the contrary, endea- 
voured to prove that such cannot possioly be the case, by show- 
ing what becomes of the radiations from t^e interior of a laige 
solid flame If he will read chaps 7 and 8 of “The Fuel of the 
Sun,” he will see how and why this has been done, and learn 
the true bearmgs of the experiments under discussion upon this 
subject W. MATTIEU WILLIAMS 


P S —The present 1s a smtable opportunity for asking a 
question which doubtless the philological readers of NATURE 
can easily answer Many writes use the words ‘“ diather- 
mazcy,” ‘‘diathermazous,” ‘athermazous,” &c, rather than 
**diathermacy,” diathermous,” &c Why is tus? We do not 
siy “thamanal” or “ thermezometer,” &c Why, then, 
should we depart fiom the analogy of ancient usage im con- 
structing the more modern compounds of the same root? 





Pollen~eaters 


Mr HARTS note in NATURE, vol vu p 161, 1s interesting to 
those who haye paid attention to the subject of fertilisation by 
insect agency, and would be still more so 1f he could furnish the 
names of the species of both plants and Syrf/id'z that have come 
under his observation 

May I take this opportunity of calling the attention of the 
readers of NATURE to a suggestion. which I made some months 
since m the Journal of Botany, and which has at present met 
with no response? I believe no greater service could be ien- 
dered to this department of physiological botany than a senes of 
observations on the species of sects which frequent and assist in 
the fertilisation of our wild floweis I now of no such list even 


with respect to our commonest flowers Here 1s a wide field foi 
observation during the next season 


London, Jan 7 ALFRED W. BENNETT 


P S—At the time of wiiting the above, I had not seen Dr 
Buchanan White’s article in the January number of the ‘Journal 
of Botany,” on ‘The Influence of Insect-agency m the Distribution 
of Plants,” an admirable intioduction ta the series of papers I 
had in my mind 


etal Allin SA, 


Welwitschia 


Ir you will kindly permit me, 1 wish to make an addition to 
your notice of my paper on ‘‘ Welwitschia,” read at the Linnean 
Society on the 19th ult That pape: was completed and put in 
Dr Hooker’s hands about three months ago, and the reading 
of it was delayed until I had seen Stiasbuiger’s 1ecently pub- 
lished memoir on Contferze and Gnetaceee After perusing that 
valuable work, I added a small appendix to my papei, and if 1s 
to the omission of the remarks contained therein that I wish to 
direct attention 

In the description of the male flowei, Strasburger and I al- 
most completely agree It possesses two ouber parts of the 
perianth, two inne parts, six stamens, which I believe to arise 
by branching from two primordial stamens, although Stiasburger 
does not agiee with me in this, and two carpels The formula 
of the flower may be expressed thus ---- 


Ca, Coa An,’ Gng 


In the female flower I had very gieat difficulty in coming to a 
conclusion as tothe valueof the two outer parts, but the inne: I con- 
cluded was a covering of the nucleus, an ovular integument, and 
not carpellary There weie only two ways of deciding what was 
the morphological significance of the two outer parts, ether by 
comparison with the male flower, or by comparing them with 
the parts ın the flowers of Hphedia and Gnetum I apphed to 
Di Hooker for specimens of these genera, and he has kindly 
promised to procure them forme As Strasburger’s mateuial for 
the examination of Ephedra and Gnetum was imperfect, it 1s 
sull of impoitance to examine both ın detail Being, therefore, 
obliged to fall back on comparison with the male flower (the study 
of the development alone not being sufficient for the purpose), I 
described the two outer parts as forming a peuanth, although I 
could not feel certain that I was correct in so doing, and could 
not explain the occurrence of the short stalk under them, no 
such stalk existing in the male On looking at Strasburger’s 
figures of Ephedra, I at once saw that I had been in eror m 
describing the outer parts as forming a perianth, and in the 
appendix stated that they were carpellary 

The formula would therefore be — 


Ca, Coy Ang Gn, 


The carpels, therefore, exist ın both flowers; but whereas in 
the male they are anterior and posterior, in the female therarem-m 
iateral~~icrndiy-make_ this courection, basexse"Tdo not think 
that after Strasburge.’s magmificent work, the Gymnospermous 
theory ıs for a moment tenable 

Should any correspondent be able to obtain specimens of 
Ephedra and Gnetum for me, I would be greatly obliged, as I 
am desirous of completing my paper on “Welwitschia” by a 
description of its embryogeny, as well as that of the other two 
genera Specimens which have been put in absolute alcohol are 
by far the best for examination, but that, I fear, could only be 
obtained abroad with great difficulty W R McNas 

Dublin, Dec 27, 1872 


EER TTeTereTy 


Gauges for Ocean Raunfall 


In reply to Mr. Muller’s Jette: on ocean rainfall, m N ATURE, 
vol vu p 123, I beg to acquaint your correspondent that 
I have endeavoured to meet the difficulties he mentions, by de- 
signing two forms of i1ain-gauge for use on board ship One 
is of a cylindrical form, and composed of a collector and re- 
ceiver, detachable from each other, and ıs suspended on gimbals 
ina frame or vexa The rainfall may be estimated erher by a 
glass scale at the sides, o1 by emptying the contents into a gradu- 
ated glass measure 

A desciiption of this instrument as above designed appeared 
in. the Journal of the Scottish Meteorological Society for January 
1870, and was illustrated by diagrams 

The othe form consists of the cylinder asabove, divided mto col- 
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Je tor m dieceiver, detachable fiom each other, but it1s porsed on 
a pivot projecting from the floor below, into a conical cavity in 
the bottom of the receiver It 1s also enclosed in a square box, 
from \ hich, in each case, the cylinder 1s removeable entire for 
emptying the contents, and the rainfall admits of bemg estimated 
in the same way by scales or glass vessels 
A full sized model of this instrument has been made, and was 
exhibited at the annual meeting of the Scottish Meteorological 
Society in July last, and a notice of it appeared in the account 
of the proceedings of the meeting nm the Edinburgh papers of 
July 4, 1872 It has likewise been exhibited at the Meteoro- 
logical Office, Victoria Street, London, and its construction has 
been approved of by several naval officers, and others specially 
interested in ramfall 
I may add that some gauges are being constructed, with the 
yiew of being used on boaid such steamers as would permit of 
thel: being placed under the superintendence of interested and 
scientific officers 
I hope by-and-by to be enabled to present to the readers of 
NATURE some results of the obse: vations made by these gauges, 
which may Jead to an introduction of such instruments as part 
of a ship’s equipment, and so to put them in possession of some 

trustworthy observations of the 1:ainfall at sea 
W J. BLACK 


i 





Star Shower in 1838 


I AM not sme that the following extiact from my note-hook 
may not have been pinted by the British Association , but even 
in that case it may be thought suitable for reproduction at the 
present juncture 

“1838 Dec 7 —A great number of falling stars were ob- 
served, between 64 and 7h In about half-an-hour 40 weie 
counted, sometimes by one, sometimes two, sometimes three 
observers—two at a medium They were of all magnitudes u 
to the first the large: dissolved into a tiain of light, but left no 
train behind them theS and W quarters were chiefly observed, 
but their prevalence seemed to be universal they all fell in 
nearly a vertical direction, but those in the N W and Sh 
quarters inclined towards the S W The colour of the more 
conspicuous ones seemed to verge towards orange Their 
courses were of no gieat length There was at the same time a 
pale auroral light along the N horizon fiom N W to NEL, 
apparently equally extended on each side of the true meridian 
The Meteors were not watched after 72, but about 114 upon 
looking out again I saw one, the only one in several minutes, ,1n 
the S W , but it had no longer a vertical direction, its course 
pomting now to the N W 

“For account of this phenomenon as observed by Mr Maverly 
at Gosport, see ‘Pioceedings ot the Meteorological Society 
during the session 1838-1839,’ p 9” 

T W WEBB 


hi ama te 


Salmonide of Great Britain 


In 1eply tothe Rey W S Symonds’s questions (NATURE, Vol 
vu p 162) regarding the occurrence of certain salmonoids ın Welsh 
and non-glacial lakes, I beg to draw his attention to the sixth 
volume of the “ Catalogue of Fishes,” published by the trustees 
of the British Museum, which, I believe, contains the informa- 
tion for which he asks I would with pleasure extract this in- 
formation for him 1f I were not ignorant as regards the glacial 
or non glacial character of some of the lakes The geographical 
distribution of the various kinds of Charr ıs given in detail on 
pp 125-154, and that of the Coregon: on pp 172-199 The 
group of Charr and that of Coz egou: are by no means limited to 
lakes, many true chair, lke Sa/wto, fuoratilis, fontinalis, &c, 
bemg more or less exclusively river-fish, and Coregonus 
oxyhynchus bemg common in salt water on the coasts of 
Holland at certain seasons of the year. In addition to Sn 
Philip Egerton’s observation that he has taken Salmo feror m 
Lake Bala, I may mention that the British Museum possesses an 
example {from the Lake of Llanberis, presented by $ P W 
Ellis, Esq (Catal Fish, p 93) ALBERT GUNTHER 

British Museum, Jan 6 
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M Figuier and the Origin of American Indians 


On page 484 of Figmer’s wok, ‘The Human Race,” the 
author speaks of the Mohawk Indians of the Rio Colorado, and 
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on the opposite page reproduces M Mollhausen's drawing of two 
Mojave Indians, as described in vol wi. of Pacific R, R. 
Reports, by Messrs Whipple, Ewbank, and Turner As the 
Mohawk Indians of New, York and the North-west are so totally 
distinct fiom the Colorado Mojaves, I thought it desirable to 
call attention to the error 

M Figuer, I notice, in ather portions of his work, finds the 
origin of the oiginal peoples of America a difficult problem to 
solye, and I think contradicts himself He states, on page 16, 
that, ‘unless we regard men as a solitary exception among all 
living beings, unless we withdraw them from the operation of the 
universal laws of nature, we must come to the concluston that 
they do but form a certain number of races of one and the same 
species, and all descend from one primitive unique species ” 
I do grant that ıt must have been a very unique species, 
whose descendants could have varied to the extent that man has 
But it 1s not the question of vanation of species that I wish to 
allude to, but the geography of the question In speaking of 
what M Figuer calls ‘‘ the red race,” pp 404-406, he states— 
‘The Indians cannot be accurately brought into connection with 
either the white, yellow, or biown race ,” and again, “‘ Probabl 
the population which existed in the new world before the arrival of 
the Europeans was made up of several types different from those 
that are extant at present in the othe: regions of the globes, types 
having a great tendency to modify themselves, and which were ob- 
literated whenever they came in contact with the races of Europe. 
But to re-ascend back to this primordial population would 
now be impossible,” There is here a plam acknowledg- 
ment of a stuctly autochthonic American people, modi- 
fied since by contact with European races This latter 
contact we belteve, of course, to be purely imaginative, 
but 1f there was an autochthonous people in America, as 
the ‘primordial population” of Figmer is supposed to 
be, how then can “all (men) descend from one primitive 
unique species?” M Figuer does not believe in the evolution 
of man from some pithecoid creature, he claims ta have ‘“‘shown 

. that manis not deuved . from any animal,” How 

this stand can be taken, and stil the unity of the race asserted 
to be true, we cannot understand for surely it cannot be dented 
now, that man was once lower than the lowest savage, although 
different from modern savages , and, as in America, there have 
been found traces of man’s presence, as old geologically as 
those found in Europe , as fossil men have been found m Cal- 
fornia , and drift rmplements ın the river gravels of the Delaware 
Valley, on the opposite side of the Continent, and as these 
implements, in part, show that their fashioners were little, if 
any, ın advance of the beings first worthy to be called men, 
how could they have descended from a stock in common with 
the European and Asiatic races? It must haye heen, indeed, 
a unique species, whose nearest relations spread over the whole 
continent of North America, or starting somewhere on the 
Pacific coast, finally reached the Atlantic, yet made no advance— 
learned nothing ın a slow overland journey of three thousand 
miles The ‘primordial population,” of which M. Figuier 
speaks, we doubt not originated m Ameuica, its pithecoid 
ancestry may have been European or Asiatic, but if so, the ‘old 
world” monkey was somewhat Americanised before ıt evolved 
that peculiar red-race which we call the Indians If there 
ever was land communication between South America and the 
‘fold world ” tropics, this pithecord man may have reached the 
shores of the Southern Continent, and lost the ape-like charac- 
ters after his arrival Either evolved thus, or created ge uovo, 
as M Figuer claims, the American savage 1s purely an 
American institution, and upsets that unity which M Figurer 
claims for every race, tongue and condition, savage and civilised, 
throughout the world CHARLFS C ABBOTT, M D 

Trenton, New Jersey, U.S A, Dec, 23, 1872 








THE ZODIACAL LIGHT 


FOR several nights lately the zodiacal light has been 

exceedingly bright and well-defined, and more par- 
ticularly on the nights of November 24 and 27 , on the 
evening of the 24th I found an explanation of what had 
often perplexed me before, viz. the existence of a faint, 
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isolated, band of light across the zenith, but as soon as it 
was dark that evening, the zodiacal light was distinctly 
seen to stretch across the whole sky, forming that faint 
band of light previously observed; I then began to note 
1tS position, but the best observations were made on the 
night of the 27th, when it was most distinct. 

On that mght it passed centrally over the planet Venus, 
and then over the stars ò Capricorni, y Aquaru, o Piscium, 
and cached a point between the Pleiades and the 
Hyades, so that the central portion of the light traced out 
the course of the Echptic witn wonderful precision , it 
was brightest in the central part of the band, and gradu- 
ally faded off towaids the edges; its ulumination about 
Venus was somewhat greater than that of the Milky Way, 
but became fainter and fainter as the light proceeded 
along the Ecliptic ; ıt was impossible to trace ıt beyond 
the Hyades, where it seemed absolutely to terminate, at 
midnight, however, a feeble glow could be seen above the 
eastern horizon in Leo and Cancer, but nothing was cer- 
tain about this branch 

Returning to the western and brighter branch, at Venus 
its breadth was about 40°, and as the longitude of the 
planet was 280° while that of the sun was 246°, its breadth 
was 40° at a distance of 34° from the sun ; at ô Capricorni 
its breadth was 20°, at y Aquaru 16°, and at o Piscium 
10°, so that we get the following results — 


Distance from sun Brzadth 
BAY a lac sey veoh tee ae O 
66 a. s ae 20 
93 a . a ” * 16 
130 e wi i . 10 


and its extreme distance from the sun was about 177% 
where ıt was too faint to note anything but its existence 
The light seemed perfectly fixed in the heavens, and 
there was no sign of any displacement such as might be 
caused by parallax combined with the earth’s rotation , 
and when the brighter part had set and was far below the 
horizon, the band across the zenith was quite as distinct 
as before 

Now these few facts go a long way towards explaining 
the nature of the zodiacal light, and a few more observa- 
tions at different times of the year may be all that are 
necessary to do so satisfactorily , but as the light was so 
vivid here, ıt must have been seen in other parts of the 
world, and a comparison of the different accounts may 
bring about the desired result; hence these notes, and 
the following rough explanation. 

The zodiacal light has generally been supposed to be 
a lummous ring, surrounding the Sun, and situated 
between the orbits of Venus and Mars, the fact that the 
light has often been seen in both the east and west at 
the same place and time does not affect the probability 
of this explanation, as we have only to suppose the 
earth to be just within the ring, but there are many 
difficulties to encounter, and the explanation never seemed 
satisfactory The instant, however, that I saw the pro- 
longed ray, I felt sure that the zodiacal hight was similar 
in its nature to the rays issued from a comet towards the 
sun, which, drifting over the nucleus, are then forced 
backwards and form the tail, and that in the case of 
the earth, the light 1s generated in those regions to which 
the sun 1s vertical, and passing round the earth, the light 
1s swept back ın a direct line from the sun, thus forming 
a train which always tends towards a pot in the heavens 
180° from the sun, and which 1s therefore stationary with 
regard to the earth’s axial rotation 

It ıs not easy, however to test the truth of these ideas 
by means of the notes above, but the following attempt 
may not prove uninteresting 

If the zodiacal light were a ring, and the earth within 
it, we could compare the distances of the different parts 
of the ring by means of their apparent angular breadths, 
supposing the actual breadth of the ring to be uniform : 
in order to see whether that prolonged ray was part of a 
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ring or not, let E S be the line joining the earth and the 
sun, the plane of the paper coinciding with the Ecliptie ; 
and at an angle of 34° (6,) measure off any length EA 
(7,), ın which direction the breadth of the light was 40° 
(p,) ; now, the distance 7, of any point where the angular 
breadth 1s @,, will be determined by the equation— 





= 7, tan Pe cot Pa 

2 2 
so that we can draw EB, EC, and E D, corresponding 
to the second, third, and fourth observations, but the 
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curve drawn through these points is by no means an arc 
of a circle, and very fairly represents what we have ex- 
pressed ın words above, so that the rays issuing from E 
towards S are swept to the right hand and to the left, 
and passing by the earth they form a train of light 
stretching out into space 

But to what an astonishing distance must this train 
proceed, ın order to acquire an angular distance of 177 
from the sun! Itis, howeve1, quite possible that the two 
branches close together near the point F, following the 
dotted curves , these cuives are the positive and negative 
branches of the spiral of Aichimedes, and fairly repre- 
sent our curves for an angular distance of go° from the 
sun. MAXWELL HALL 


Jamaica 





THE LATE PROFESSOR W. F. MACQUORN 
RANKINE 


HE death of Prof Macquorn Rankine, which we 


announced a fortnight ago, will excite a pang in 
the hearts of many persons who had enjoyed actual in- 
tercourse with the genial spirit whose early loss we now 
mourn, and of a still greater number who were only 
acquainted with him through his published works. He 
died at his residence in Glasgow, on Christmas Eve, 
in his fifty-third year, the date of his buth being July 5, 
1820, For several months he had been labouring under a 
serious derangement of his eyesight, coupled with heart 
disease, but ıt was confidently hoped for atime that hisvalu- 
able life might be preserved for the benefit of science, pro- 
vided that he rested himself from all his ordinary labours, 
Latterly he did take that rest which seemed to be so ım- 
peratively demanded by his physical nature, the chief 
portion of his ordinary work, namely, that of conducting 
his class in the University of Glasgow, being handed 
over to Mr Bamber, CE, who formerly distinguished 
himself as a student under the deceased professor , but 
the bodily system had evidently little power of resisting 
the ravages of the insidious disease under which ıt 
laboured , paralysis set in on Sunday, the 22nd ult , and 
in forty-eight hours Macquorn Rankine was dead. 
The amount of space at our disposal 1s quite insufficient 
for the simple mention of the many important facts that 
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are intimately bound up with the professional and scientific 
career of Professor Rankine, and therefore om sketch, at 
the best, can only be of the most cursoiy sort In due 
time, doubtless, a suitable titbute will be paid to his 
memory and his scientific genius by the hand of one of 
his literary executois 

Professor Rankine was born in Edinburgh, and re- 
ceived most of his ordinary school education ın the 
Burgh Academy of the town of Ayr, and in the High 
School of Glasgow , but he 1eceived the most valuable part 
of his education, doubtless, from his father, who was a 
retired leutenant of the Rifle Bngade, during the rest- 
dence of the family at Edinbuigh. At a very early age 
young Rankine entered himself as a student ın the Uni- 
versity of Edinburgh, where he enjoyed the invaluable 
benefit of instruction in chemistry from Di D B Reid, 
in natural history (including zoology, geology, and mine- 
ralogy) from Prof Jameson, a man of European reputa- 
ton as a naturalist , in botany fiom Piof Graham, and 
in natural philosophy from Prof James D. Forbes, The 
extraordinary genius which he displayed in after hfean 
pure and applied mathematics seems to havc owed little 
or nothing to any external or adventitious aid in the 
shape of professional instruction’ he was a born mathe- 
matician 

The bent of his mind began very early to show itself, 
for before he was out of his “teens” he had written two 
essays on purely physical subjects—“ The Undulatory 
Theory of Light,” and “ Methods of Physical Investiga- 
tion” When he was about eighteen years of age he be- 
took himself to the profession of civil engineering. and 
served as a pupil under an eminent master, Sir John 
Macneil, for three or four years, a large portion of which 
was spent on engineering works in Ireland He was 
afte.waids employed for several years on railway and 
othe: engineering works in Scotland, and ın 1850 or 1851 
he settled down in Glasgow to pursue his profession in 
partneiship with Mr John Thomson, C E. 

Meanwhile, Mr Rankine had been prosecuting mquiry 
in reference to several purely scientific subjects, as well 
as those that more immediately pertained to his profession 
as a civil engineer , and he did not fail to put on record 
the results of his investigations, almost all of which he 
gave to the world through the medium of one of the 
learned societies He was elected a Fellow of the Royal 
Scottish Society of Arts in 1842, an Associate of the In- 
stitution of Civil Engineers in 1843,a Fellow of the Royal 
Society of Edinburgh ın 1849, a Member of the Philo- 
sophical Society of Glasgow in 1853, and a Fellow of the 
Royal Seerety- of bondon im the same year In the year 
1850 he first cast ın his lot with the British Association, 
and at the meeting held in Edinburgh that year he was 
the Secietary of the Physical and Mathematical Section, 
He afterwards occupied still more prominent positions 
both in Section A and Section G, and many of his ad- 
murers looked forward with pleasure to an early meeting 
of the Association being held in Glasgow, when they 
hoped to see him filling the presidential chair 

In the year 1855 he was appointed by the Crown to the 
Regus Professorship of Civil Engineering and Mechanics 
in the University of Glasgow, ın succession to Prof, 
Lewis Gordon, and in that highly honourable position he 
laboured with unexampled distinction for seventeen years, 
The spirit in which he conducted his class may be judged 
of by the following extract from the introductory lecture 
which he delivered on the occasion of taking possession of 
his char , the subject of the lecture was, “The Harmony 
of Theory and Practice ın Mechanics,” ın the course of 
which he said “The objects of instiuction ın purely 
scientific mechanics and physics are, fist, to produce in 
the student that impiovement of the understanding 
which results from the cultivation of natural know- 
ledge, and that elevation of mind which flows from 
the contemplation of the order of the universe, 
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and, secondly, if possible, to qualify him to become 
a scientific discoverer In this branch of study ex- 
actness 1s an essential feature, and mathematical diffi- 
culties must not be shrunk fiom when the nature of the 
subject leads to them The ascertainment and illustia- 
tion of truth are the objects , and structures and machines 
are looked upon merely as natural bodies aie, namely, as 
furnishing experimental data for the ascertaining of pun- 
ciples and examples for their illustration ” 

When the British Association meeting was held ın 
Dublin in 1857 Prof Rankine had the honorary degree 
of LL.D conferred upon him as a mark of the eminence 
which he had then attained as a physical investigator, al- 
though only thirty-seven years of age, and ın the same 
yea: he was chosen as the first president of the Institution 
of Enginecis in Scotland, an organisation which he mate- 
rally helped to biing mto existence In November 1861 
he also became President of the Philosophical Society of 
Glasgow, and during his term of office he con- 
ducted the business of the socicty with gieat tact and 
superlative ability, he delivered two addresses from 
the presidential chair and contitbuted several other 
papers, all of which were valuable contitbutions to 
science We would only mention his first presidential 
address, the subject of which was “On the Use of 
Mechanical Hypotheses ın Science, especially in the 
Theory of Heat” In ıt he gave a short account of the 
results which had been derived from that hypothesis 
which ascribes the mechanical action of heat to thc cen- 
trifugal foice of certain supposed molecular motions, a 
hypothesis which, like the wave theory of light, the hypo- 
thesis of atoms in chemustiy, and all other physical hypo- 
theses whatsoever, substitutes a supposed for a real 
phenomenon, namely, invisible motion for tangible heat , 
the object being to deduce the laws of the real pheno- 
menon from those of the supposed one Another of the 
most remarkable of his Philosophical Society papers was 
one which he iead mfJanuary 1867, the subject being 
“ On the Phrase ‘ Potential Energy, and on the Defini- 
tions of Physical Quantities” This was suggested by a 
paper, entitled “ On the Origin of Force,” which Sir John 
Herschel contriouted to the Fertuzehtly Review, and m 
which he expiessed the opinion that the phrase in 
question was unfortunate, inasmuch as it went to sub- 
stitute a truism for the announcement of a great dyna- 
mical fact 

Prof Rankine did not content himself with being a 
“sta: of the first magnitude” ın respect of the science of 
thermodynamics, he also plunged into, and won distinction 
in, the science of naval architecture, being impelled in 
that direction, doubtless, through the mtimate friendly 
intercourse which he had with Mr James R Napier, 
F RS, one of the most original-minded naval architects 
and marine engineers that the Clyde has yet produced 

The deceased professor’s wiitings aie exceedingly nume- 
rous He wrote and published, up to and including the 
year 1863, no fewer than eighty papers which were found 
to be woithy of mention in the Royal Society’s catalogue , 
and between that and his death he had probably written 
as many more, in addition to the various treatises which 
he wrote upon “Civil Engineering,” “Applied Me- 
chanics,” &c , all of which are of the very highest scien- 
tific and practical value Whatevei he wiote he executed 
with almost matchless perfection, whether we regaid the 
elegance of his diction, the scientific order of his exposi- 
tion, or the lucid methods of ilustration which he 
adopted His mind was of the very first order, and his 
death creates such a profound void m pure physics and 
scientific engineering that we could easily have afforded 
to give half-a-dozen of our most eminent practical engi- 
neers, civil or mechanical, that he might have been 
retamed among us to pursue his original investigations 


and mould the minds of the engineers of the future 
JOHN MAYER 
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several Arabic MSS, on alchemy, written about the 12th 





5 contains 


= THE BIRTH OF CHEMISTRY century. Such of these as we have seen are devoid of drawings, 
` and appasently also of symbols, See os 
Vi, Early MSS on alchemy in Latin exist if all laige librari¢ds, 


s E Ty n which ihe | They contain various recipes for making the philosophers’ stone, 
sad Ce oe toad ae eaves «t secrets of art,” copies of the inscription of the Smaragdine table, 
during the Middle Ages —Geber with the mterpretation thereof, and an infinite amount of unintel- 
ligible nonsense They differ m no respect from the later printed 
[5 the Jast article we discussed the Greek MSS on Alchemy, | treatises on alchemy, which we shall presently discuss in detail, 
and endeavoured to show that, owing to the uncertainty of their | The matter of most of the MSS is to be found in printed works 
age and the obscurity of their authorship, they are less important | compiled by alchemists of the 15th and 16th centuries 
components of the early history of chemustiy than some writers; One of the oldest alchemical MSS in the British Museum is a 
have Jabomed to prove them 4 transcript of the Speculum Secretos tm of Roger Bacon, who died m 
There exist also many MSS m Arabic and Peisian on alchemy, | 1284 It 1s in the Sloane Collection, and was written towards the 
but in all probability few of them are earher than the 8th century end of the 13th centmy, say between 1290 and 1300 There Is 
The Library of El Esconal ıs undoubtedly more itch in such MSS | no autograph MS of Roget Bacon eithe: in the British Museum 
than any existing library; but from the imperfect manner m orin the Record Office , the MS ın question was copied by an 
which its tieasures are catalogued, we are unable even to give a} unknown man The followimg woodcut represents a few lines of 
list of the more important of these treatises, The British Museum | the commencement of the MS 
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Fic, 8 Alchemical MS of the thirteenth century —3ritish Museum 


The above reads as follows —“ Incipit speculum secretorum | futile attempts to make gold—existed side by side in the same 
alkımıæ Innomine Domini Nost: Jesu Chnistiad instiuctionem | age, often im the same person We cannotagree withM Hoefer 
multorum circa hanc aitem studere volentrum, quibus deficit copra | when he says, “La chimie du moyen age, c'est Valchimie,” 
hbrorum, hic libellus edatur, speculumquesecietorum indicatm, | becaase some of the early chemists were not alchemists, and the 
ideirco quia m illo, quasi m speculo, totum secretum philosopho- | crude processes of the one often led to the exact processes of the 
rum et operatio eorum in bac arte, nec non et ordo operis, sensi- | other Lord Baconin the “De Augmentis Scientiarum,” has 
biliter mspiciatur Et babeant amici nostri postert ex ejus ın- | some very pertinent remarks regarding alchemy —“‘ Credulity 
spectu sme tedio delectationem, sine obscuritate viam hoc opus | in arts and opinions,” he remarks, ‘‘1s likewise of two kinds, 
aggrediendi, sine difficultate artem operandi” The translation is | viz, when men give too much belief to arts themselves, or to 
as follows ‘In the name of our Lord Jesus Chiist, for the | certain authors m any art The sciences that sway the magina- 
information of the many who wish to devote themselves to the | tion more than the reason are principally three, viz, Astrology, 
study of this ait, and who lack a supply of books, this small | Natural magic, and Alchemy . Alchemy may be com- 
manual ıs published, and 1s ent.tled the ‘Muror of Secrets,’ | pared to the man who told his sons that he had left them gold, 
seeing that in it, as in a mirror, the whole secret of philosophers | buried somewhere in his vineyard , where they by digging found 
and their working in this art—nay move, the process of their | no gold, but by tuning up the mould «bout the roots of the 
work-—-may be visibly discerned And may our friendly descen- | vines, procured a plentiful vintage So the search and endea- 
dants obtain from the perusal of ıt unwearied delight, a clea: | vours to make gold have biought many useful inventions and 
path for taking this work in hand, and a mode of operation un- | instractive experiments to light ” 
nampered hy obstacles Tke hentage which the alchemists and early chemists received 

Among the earher Enghsh MSS on Alchemy in the British | from the ancients was by no means insignificant , for they pos- 
Museum is one which, the Preface informs us, was done ‘‘at the | sessed all the experience accumulated by the ancients in the 
1astance and prayer of a powe creature, and to the helping of | vanous aris and processes which we have before descyibed , and 
man, I, Malmedis, being at greete uneased ın prisone, have thees | of theoretical matter they possessed, adopted, and prized, 
forseide bokes hidre to itake a hand, and so I shal fynnysshe hit, | the theory of the transmutation of the elements proposed by 
to God be the laude and preisyng Anstotle Of works bearing upon the history of matter they 

The following woodcut (Fig 9) represents a portion of this | had the wiitmgs of Austotle, Dioscorides, Lucretius, Archi- 
MS relating to mcreury"” — medes, Hero, Vitruvius, and Plny Few books are quoted 
E It will þe noted that mercmy, together with sulphur, and the | more often ın alchemic treatises than the ‘‘ Natural History ” of 
‘rede stoone,” 1s designated the producer of all metals, we | Pliny , and we sometimes find an almost verbatim transcript of 
also observe an allusion to the Aristotelian theory of the elements | certain portions of this work The alchemists can therefore 
(of which an account has been given m the second of these artı- | scarcely be said to have created a science, for the science of their 
cles) in the assertion that mercury 1s ‘‘hotte and moyste ” This | day is linked with that of the ancients 
MS 1s im the Sloane collection, ard 1s well preserved, and wnt- When ancient learning had almost died out, and Europe was, 
ten on vellum inteliectually, ın a state of complete darkness, the Arabians were 

Let us now turn our attention to the dogmas of the alchemists | the most cultivated people in the world It 1s to Arabia that 
and early chemists, as set forth in the numberless printed books ! we must look for the origin of seveial sciences which we are 
on the subject | wont to attribute to other nations The Arabians instituted 

We must bear in mind at the outset that chemistry and | universities, observatories, public libraries, and museums , they 
alchemy--anderstanding by the forme: legitimate inguny into | collected together all the remains of ancient learning, and through 
the nature of different hinds of matter, and by the latter the ! their medium the greater number of Greek and Latın authors 

* We must express our great indebtecne.s to Mr Maunde Thompson, of which were read during the Middle Ages were known to Emope 
he British Museum, fo rllowing us ready access to the MSS, depar ment In the eighth century the Arabs had full possession of Spain, 


pere ponsetsed ie; most many jaaten, fncladiag Aristotle, Dio 
‘he Arabs, in propagating their | soon translated into Arabic and Persian, 
emains of ancient culture, diffused, “ Ce fut,” remarks M, Figuier, * 
geeni SAA ky E Syrio pr y jusqu’à l'Espagne, < des rivages du Tigre j ceux du: 
f i 3 i ch eputation at | quivir, les livres de science se propagérent parmi di ; 
a ‘Al Again, w tinian closed the schools of Athens qui avait deja une littérature, Tine i ce r 
exandria, many of the professors fled to Persia and | n'étaient point dépourvus d'imagination. ” 


. ra in, md, formed z new ‘centres of learning, The works of| In the eighth century the University of Bagdad was fou d 
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Ftc. 9.—~English MS. on Alchemy.—Fifteenth century, 


ph Al-Mansor, on in the following century it attained 
ysition, A large medical school was connected 
and laboratories. The Caliph Al-Mamoum 
srvatory in Bagdad, and an attempt was made to | 
an arc of the meridian. It is said that at one time the | 
versity of Bagdad possessed more than six thousand students. 
the sciences found a home, and every scrap of ancient learn. | 
was eagerly collected and often extended. When the Arabic | 
e was broken up by internal dissensions into a number of 
es, the University of Bagdad, losing the powerful | 
‘the Caliphs, fell into decay, ‘and soon ceased to be 
mewhat celebrated school arose in Cairo in the 

, bet we possess but few particulars concerning it. 
Ve soon hear of Spain as a focus of learning. In the tenth | 
his was the most flourishing country in Europe, both in- 
and otherwise. The University of Cordova possessed 
‘ity, and students flocked to it from all parts of the 
qt ined a library of between 200,000 and 300,000 
umes, an unusually large collection of books prior to the in- 
ventio _of printing. The Arabians were great mathematicians 
id astronomers. Lalande places Mohammed-ben-Giaber (better 
known as Albategnius) among the twenty greatest astronomers 
who have ever lived. Again, Alhazen wrote a treatise on optics 
n the eleventh century, and there were many treatises on botany 
medicine. The Arabs made but little advance in anatomy 
however, because they were forbidden by the Koran to mutilate | 

e human body. 

‘After the above remarks it is almost needless to say that we 
ook to Arabia for the earliest treatises on alchemy and 
Indeed the Arabians cultivated the latter science 
ess; and the first work on the subject with whica we | 
d. was written by Yeber-Abou-Moussah- Djafer- al- | 
we call qn an Arab of the eighth AA 


and we cannot tell from what source Geber acquired an 
knowledge. He alludes to no one by name, but we 
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“portions. 
< composed of. the purest mercury and sulphur ; the other metals 


| Challenger Expedition involves very littl 
ig not so. | 


The ¢ ee has already 


surope ; ; these were translated into | furt 
%20, and into English i in 1678. Wehave | i 
recommend the sending an pak ati vai tO. 
Ocean as a Government enterprise this year, 
“ Believe me, yours very truly o Sio 
“ ROBERT Lowe. : 


Feason ig i Latin translation was faithfully done, 
if ‘the Arabic text be ‘not corrupt. 
‘treatises :—(a) Of the search for Perfection, (8) Of the Sum of 
Perfection, (y) Of the Invention of Verity, and (3) Of Furnaces. 
Geber was acquainted with the seven metals known to the 
ancients, and he regarded gold, silver, copper, iron, tin, and 
lead, as ‘compounds of mercury with sulphurin different pro- 
Gold and silver are the most perfect metals, and are 


consist of less pure mercury and sulphur, but may be converted 


a into gold and silver by purifying their constituents, and uniting 


them in different proportions. He also describes various chemical 
substances, among others the following. The carbonates of 
potash and soda were known to Geber, and were procured from 
- the ashes of plants. Caustic soda was procured from the care 
bonate by heating its solution with quicklime, as in the present 
_ day. Common salt was purified by ignition, solution, and 
= filtration, and the solution was afterwards evaporated, and the 
salt crystallised out. Nitrate of potash, or saltpetre, and 


chloride of ammonium, cr sal ammoniac, were apparently | 


< common in Geber’s time ; as also were alam, borax, and green 
- copperas, or protosulphate ef iron. Geber procured nitric 
acid by distilling copperas, saltpetre, and alum, and he used the 
acid for dissolving silver, and when mixed with sal ammoniac for 
dissolving gold. He obtained nitrate of silver in the form of 
stals, and noticed their fusibility. Various compounds of 
mercury are described, among others corrosive sublimate or 
chloride of mercury, cinnabar or sulphide of mercury, and the red 
oxide of mercury, in which, nearly ten centuries later, oxygen gas 
was discovered by Dr, Priestley. Geber also obtained sulphuric 
‘acid by distilling alum. He appears ta have been acquainted 
with the varions processes of distillation, sublimation, calcination, 
filtration, and many others; indeed, with almost all the pro- 
cesses practised by his successors during the succeeding eight 
or nine centuries, 
It is probable that some of the processes described by Geber 
were worked out in the medical schools of Arabia, and were 
known shortly before his time; yet he was himself a patient 
orker, and often intersperses his descriptions of substances and 


cesses with remarks on the method of experimenting, and | 


the mode of thought most suitable for the studies which he 
describes, He has often been called the ‘‘Founder of Chemistry ;” 
at least his works are the earliest with which we are acquainted, 
and he was venerated as Masier alike by the alchemists and 
chemists of the Middle Ages. 


The work consists of four | 


“ (Signed) 
“Sir Henry C. Rawlinson, K.C.B.” 


It is clear, we take it from this, that it only remains Tor i 
the men of science to make out their case, and. we believe 
that the Arctic Committee are fully alive to this. The 
Daily News in a leader has indicated what we had 
already ventured to suggest as the weak point of the 
appeal, namely that it was incomplete, and that many 
men of science knew nothing of the proposed expedition. 
But m doing this we had no intention to cast a slur upon the 
Geographical Society ; on the contrary we think that that 
Society’s action in this matter is one which the Royal 
Society could now follow with the greatest advantage to 
science, and which we hope it will fol ss 

In 1865 the Geographical Society begg ged the Ro 
Society to take the lead in this matter, but the Ro 
Society Council declined. In 1872 the Geographi 
Society again entreated the Royal Society tọ take 
matter up, but again received a chilling reply to the eff 
that the Royal Society Council would be prepared to give 
advice when applied to by the Government. 

The Geographical Society then did the next- best 
thing. It applied to other leading scientific societies, and 
to some few scientific men for statements of results to be 
derived from Arctic exploration. These it received and 
laid before Government, without giving any undue P 
minence to purely geographical results, : 

It is clear, therefore, that it is now the duty. of 
Royal Society and the other societies at once to- 
their influence to the movement; let a joint com- 
mittee be formed to report, if need be, to the variou 
councils, In this way the knowledge posessed by a 
specialists ought to be made available for the commo 


| good, so that a complete statement may be forwarded to 
the Government in the summer to enable the officers o 


the expedition to be appointed in time to avail themselves 


of special training, 


Geber appears to have been acquainted with many chemical | === 


appliances. In the earliest translations of his works we find 


es of various furnaces and forms of distillatory apparatus ; | 


¢ of them, not unlike a still now in use, is represented above. 


ter number of vessels described and figured by Baptiste | 


his treatise De Distiationibus, published in 1609, are 
nd in the first Latin translations of the works of Geber. 
G. F. RODWELL 


THE ARCTIC EXPEDITION 


TP: following is the text of the reply of the Govern- 
“otf ment to the deputation which recently had an 
interview ‘with Mr, Lowe and Mr. pageneo —_ 


‘11, Downing Street. 
fs Dear Sir ene Rawlinson, Me, Goschen and I have 
carefully considered the documents which you have laid 
before us with regard to the proposed Arctic Expedition. 
* We do not find in them anything which shows that 
there is any pressing reason why the expedition should be 
ent this year. 
We give no opinion as to the expediency of such an 
n at a future time, but we are clearly of opinion 
: not be right to send out a second scientific 
expedition precisely at the moment when the public re- 
venue has to bear the main burden of the expenses of the 
operations intrusted to the Challenger. 


“I believe it has been erroneously stated that the 


THE recent fusion of the Ethnological: and: Anthr ; 
Societies under the designation of ‘‘the Anthropolestea ! 
stitute of Great Britain and Ireland,” not only did gooc 


service to science but has financially proved thus far so 


successful that the Report of the Council for 1872, to be. pr 
sented to the members next Tuesday evening at the. annual 
meeting, announces a handsome surplus income applicable to 
the reduction of liabilities incurred in former years, In this. 
promising condition of financial prosperity it is all the more. 
to be deplored that a serious dissension has arisen in the 
Council in reference to the nomination of a successor to Sir John 
Labbock, who, to the universal regret « of the members, vacates the : 
presidential chair, under the pressure of parliamentary and other 
engagements. Touching this matter we have received a copy of: 
printed statement signed by Mr. Harris and seven other members o 
Council, which alleges that ata Council Meeting, held on 

of last month, Dr. Charnock was placed on the House Li 

1873, but that at a succeeding Council Meeting c of January 7s 
this nomination was rescinded and the Hi 

the substitution of Professor Busk as President ; pla 

Dr. Charnock, This recasting of the List is made a matter 
protest, and the members of the Institute, with whom th 
decision rests, are appealed to. We need hardly rei 
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this appeal is wholly ex parie, We understand that the et 
planation given by the majority of the Council is that the vote of 
January 7 was asurprise, and as such justified its reeconsideration 
Now of all om public associations which have for then aim 
the advancement of scientific truth, the Anthropological can 
least afford to suffer by internal dissension, and ıt 1s earnestly 
to be hoped that this difference of opinion on the subject of a 
successor to Su John Lubbock will be amicably arranged at 
the forthcoming meeting The more so as ıt bears so clearly on 
the face of it that the interests of science are not in question 


A SCHEME ıs on foot for the establishment of a County 
College at Cambridge, and ıt seems likely to be successful An 
address on the subject, with many influential signatures fiom 
among the masters, professors, and tutors of the University, has 
been presented to the Chancellor, the Duke of Devonshne 
The County College is intended to combine and assist the efforts 
that are being made in the various counties of England to extend 
and raise the standard of middle-class education The County 
College students would, as unattached students, be members ot 
the University, but would be generally younger than the 
present undergraduates, aud more strictly looked after One 
qualiication for admission would be a previous residence of two 
years ın one or more schools accepted by the University, and the 
having passed the Junior Local Examination The special 
branch of the college function would be to piepare teachers for 
the secondary schools throughout the country The utmost 
expense for each student 1s estimated at 8o? per annum, with 
forty weeks’ residence The cost of the buildings is estimated 
at 20,000/ , which it is proposed to raise by a joint-stock com- 
pany Besides other necessary accommodation, the building will 
contain separate bedrooms for 300 students 


THE annual conversazione of the Midland Institute, which has 
now become one ot considerable importance in Bumingham, was 
held on Tuesday and yesterday, and will be continued this 
evening, when all the exhibited objects will be thrown open to 
the students of the Industrial Department The success of these 
meetings has considerably affected the prosperity of the Institute, 
which now adds the prestige of fashion to the moze solid attrac- 
tions of its educational usefulness. 


We would draw attention to the further communications on 
the recent star-shower which we print this week, At the 
moment of going to press we have received another account of 
the display as ıt was seen at Mauntius, which we hope to print 
next week 


Pror HUMPHRY commenced his Lectures on Practical 
' Anatomy, on Tuesday, January 14, at 9 AM, and will continue 
them daily atthe same hour till the 27th, after which they will 
be continued on alternate days The course of Lectures on 
Anatomy and Physiology will be contmued on Tuesday, January 
28, ati PM, and on Tuesdays, Thuisdays, and Saturdays, at 
the same hour 


THE study of Physiological Botany receives so little attention 
in this country compared with what it does in France and 
Germany, that we are very glad to see that the editorial staff of 
the Quastely Journal of Macroscopical Scunce has been 
strengthened by the addition of the name of Piof Thiselton 
Dyer to those of Mr J F Payne and Mr E R Lankester, an 
earnest, we trust, that vegetable histology will assume the place 
it deserves ın the programme of the magazine for the future. 
As a commencement, Prof McNab of Dublin contributed to the 
January numbei an article on ‘*Haustem’s Researches on the 
Development of the Embryo in Monocotyledons and Dicotyle- 
dons,” which will, we hope, stimulate our young botanists to 
further research im this httle-worked field, 
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THO Professor of Experimental Physics at Cambridge will 
lecture on Electrostatics and Electrokinematics during the Lent 
Term, in the Botanical Lecture-Room New Museum on 
Tuesdays, Thursdays, and Saturdays, at 12 AM., beginning 
Feb 1 


WE are indebted tu the Scientific Editor of Harper's Weekly 
forthe followmg -—Piof Marsh and party returned on December 7 
from the Rocky Mountains and Western Kansas, where they 
had spent the preceding two months in geological researches 
They bring back a lar,e number of veitebrate fossils from the 
cretaceous and tertiary formations of the West, including many 
new and interesting mammals, birds, and reptiles Among the 
treasures secured during the present trip was a nearly entire 
Skeleton of /Yesper orms regalis (the gigantic diving bnd of the 
cretaceous), numerous remains of pterodactyls, and a second 
species of the peculiar genus of cretaceous birds with biconcave 
vertebree (/chthyoi nis) The remains indicate a bird rather 
larger than Jchthyornts dispar, Marsh, but of more slender pro- 
portions It may readily be distinguished from that species by 
the sacrum, which is proportionally more elongated, and has the 
cup of the posterior vertebral face more deeply concave This 
species Prof Marsh called /cAthyoruis celer, and the group of 
birds now represented by the two species constitute the family 
of Lchthyoriide 


THE work of Di Cowes, just published, upon the birds of 
the United States, includes a synopsis of the fossil forms sup- 
pled by Professor O C Marsh, who has made this branch of 
paleontology a special study Ile enumerates no less than 29 
species, to which number must be added several others dis- 
covered by Piofessoi Marsh m his late trp to the Rocky Moun- 
tans A single kind belongs to the woodpecker tube, while 
two are raptorial and three gallinaceous, namely, three kinds of 
turkeys Twelve aie waders and eleven are swimmers 


Wr are very glad to see from a report in Les Afondes for 
January 2, and from aletter sentus bythe Abbé Mogno, that his 
most praiseworthy scheme of popular scientific lectures, instead of 
being hkely to come to an end for want of funds, has taken a 
new lease of life, and that the Sa//es are now in a fan way to 
become a permanent Pasian institution The Abbé and his 
friends have most disinterestedly spent a large sum to establish 
the institution, and they deserve the very lighest credit and 
every encoulagement in their attempt to provide foi the Parisians 
the means of the best scientific and literary education, for not 
only are there lectures and conversazione on science, art, and 
literature provided every night for grown-up people, but the 
Abbé has imaugurated a series of classes on a comprehen- 
sive plan for the higher education of the young We sincerely 
hope this wide scheme will be completely successful, and that 
by-and-by its good effects will be markedly perceptible 


Dr T Arcurr Hirst, VPRS,FRAS, President of 
the London Mathematical Society, and Assistant-Registiar in 
the University of London, 1s to be appointed Director of Studies 
in the Royal Naval College now being mstituted at Greenwich 


Mr W SAVILLE Kent has been appointed Cuator of the 
Brighton Aquarium 

Tue Octopus in the Brighton Aquarium met with a sad fate 
on Jan 7. Finding himself uncomfortable ın a tank wheie he 
had been newly placed by the curator, he cdme out, in an un- 
guarded moment, of the house of living oysters he had collected 
as a sLelter round him In this tank were several lage speci 
mens of spotted dog-fish One of these fish, with the tine ’cute- 
ness of a sea-dog, immediately pounced upon the unsuspecting 
octopus, and swallowed him —Another novelty has been intio- 
duced into the Bughton Aquanum, viz, the apparatus for cai y- 
Ing on salmon and trout hatching The trout from the Tient are 
thriving ‘plendidly, 
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Apropos of the preceding, Mr. J G George, of Nassau, 
Bahamas, describes in the Ame scan Naturalist for December 
1872, a gigantic Octopus, measuring 10 ft long, and each arm 
5 ft., the weight being estimated at between 200 and 300 pounds 
The monste: was found dead upon the beach and bore marks 
of injury M: George adds that this 1s the first specimen he 
has seen durme 27 years’ residence in Bahamas, although they 
are traditionally of immense size 


M E Rrvercuon, naturahst, of Bnancon, Hautes Alpes, 
France, offers to supply or to complete collections of the plants 
of Dauphiny and the south of France 


THE first ordinary meeting of the new Medical Microscopical 
Society will take place at the Westminster Ophthalmic Tospital 
on the 17th mst, at 8 o'clock, waen the President, Mr. Jabez 
Hogg, will give an introductory ad tress. 


THIRI has just died at Pans M Olivier Charles Camille 
Emmanuel, Vicomte de Rouge, Professor of Archeology in the 
Coll¢ge de France, and heepe: of the Fgyptian Museum in the 
Louvre, aged upwards of Or years He was the most eminent 
of Fiench Egyptologists 


Mr F J WILLIAMSON has received a commission to execute 
a statue of Di Priestley, to be erected in Birmingham It will 
be 8ft high, and in white marble 


A CoMPANy has been recently started in Glasgow for the 
manufacture of asbestos into steam packing, for which purpose 
it has been found to exceed in durability and general usefulness 
every other matenal hitherto employed The company, we 
believe, intend to put this hitherzo unworkable material to a 
variety of other uses, it having been found, the Glasgow Herald 
says, perfectly practicable to manufactwe asbestos boats, tubs, 
boxes, waggon bodies, and even 1adway carriages 


Mr EDWARD THOMAS, E RS, late of the East India Com- 
pany’s Bengal ,Civil Service, has been elected corresponding 
membe: of the Fiench Academy, fe: Ins contributions to Outental 
numismatic archeology 


Dr G IStHERMAK, Directo: of the Impeisal museum of 
Mineralogy of Vienna, has published a catalogue of tlie 
meteoiiles m the museum up to October 1, 1872 The collec- 


tion is arranged according to the system of MM G., Rose and 
Rammelsberg 


Wa learn from the Athenaeum that Prof A C Ramsay, of the 
Geological Survey of the United Kingdem, has been elected 
Associate of the Royal Acacemy of Science, Belgium 


THE Institution of Civil Engineers has now been in existence 
fifty-five years, having been established on January 2, 1818. It 
was incorporated by Royal Charter on June 3, 1828, and the 
numbers of the several classes constituting the corporation on 
the Ist mst, were 16 Honorary Members, 759 Members, and 
1,151 Associates, with a class of Students attached of 267, 
together 2,193 Ten years ago there were on the bocks 20 
Honorary Members, 413 Members, 574 Associates, and 10 
Graduates, together 1,017 of all grades The class of Graduates 


was abolished in the year 1867, when the class of Students was 
instituted 


Tue Government have agreed to the request of the Daily 
Telegraph to grant Mr George Smith leave of absence for the 
purpose of proceeding to the East . order to make further dis- 
coveries among the Assyrian ruins The sum placed at Mi. 
Smith’s disposal in the meantime by the proprietors of the 
Lil graph is 1,000 guineas, and they anticipate that within six 
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months he will be able to accomplish much Whatever relics 
may be the result of the excavations, will be presented to the 
British Museum 


AN unusually large number of Journals connected more or less 
intimately with science, have been started this new year One of 
them 15 the Dsk Hospital Gazette, mtended to fill up the place 
left vacant by the Dablin Hospital Gazette, and to be especially 
a medium for the investigations of the physicians and surgeons 
of Ireland. ‘The first number 1s a good one, and we hope the 
journal will meet with enco traging support 


ACCURDING to the correspondent of the Mew York Herald, 
an ingenious plan has been adopted by.Prof Agassiz’s expedi- 
tion for determining how far the submarine 1egions are pervious 
to light A plate prepared for photographic purposes is enclosed 
in a case so contrived as to be covered by a revolving hd m the 
space of forty minutes The apparatus 1s sunk to the required 
depth, and at the expiration of the period stated 1s drawn up and 
developed in the ordinary way It 1s said that evidence has 
thus been obtained of the operation of the actinic rays at much 
greater depths than hitherto supposed possible 


The number for January 4 of the Revue Screntifigue contains the 
translation of a long and remarkably clever paper by E. von 
Hartmann, the purpose of which 1s to show that the differences 
between the animal and vegetable kingdoms are very much 
fewer than 1s dreamt of ın the most generally accepted philo- 
sophy, that these kingdoms ought not to be classed as subordt- 
nates, but as co ordinates, and that there 1s great likelihood 
that plants are capable ın some degree of sensation and per- 
ception 


Dr EUGENI ROBER1, in Zes Mondes for January 9, ascribes 
the disappearance of the fallen leaves of autwnn to multitudes of 
earth-worms, which drag them into their underground galleries 
by means of the crooked hairy appendages with which their 
foremost rings are provided, 


THE two principal articles in the Revue Screntifigue for 
January 11, area translation of pait of Prof Tyndall’s recent 
work on ‘* Glaciers and the Transformations’ of Water,” and 
of Mr. J Evans’ paper on ‘‘ The Alphabet and its Origin ” 


THE two piincipal papers in the A/onztens Screntifigue Quesne- 
ville are ‘‘ On the Respiration and the Nutrition of Vegetables,” 
byM Ch Blondeau, in continuation of thee previous ones, and 
the eighth and conclusive paper by M Emule, ‘* On Anthracite 
and us Derivatives’? M Blondeau concludes from his inquiries 
that vital force is essentially the same, and manifests itself in 
s milar effects, whethe: ıt animates vegetables or animals, and 
regards as a popular delusion the belief that plants decompose 
and restore purified to the atmosphere the carbonic acid which 
results from anunal respiration. 


THE first annual repoit of the Society of Telegraph I'ngmeers 
shows that it is prosperous, and 1» doing good work 


We have received a second edition of “A Catalogue of the 
“Birds of Kansas,” contributed to the Kansas Academy of Science, 
by Mr F II Snow, Professor of Natural History and ,Meteor- 


ology, ın the University of Kansas It contains 282 entries 
and seems carefully compiled 


THE Memorie della Soctete degli Spetivoscopists Ttahanz for Sep- 
tembe: contains Father Secchi’s paper on the Variations of the 
Solar Diametei, illustrated by a carefully drawn diagram, A 
translation of this paper 1s the first article in Der Naturforscher 
for December, most of the other articles being translations from 
the Comptes Rendus, Poggendorf’s Annalen, the American Journal 
of Science, and the published proceedings of foreign societies 
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FURTHER DETAILS OF THE RECENT 
METEORIC SHOWER 


WE have 1eceived the following further communications having 
reference to the recent meteoric shower The first 1s an 
extiact fiom a lette: by Prof Herschel — 


* Some light on the real extent and form of the radiant egion 
will, I feel sure, be thrown as time brings fresh additions to the 
already great stock of information about its apparent place and 
features fiom so many observers, and from such widely distant 
quarters, and the knowledge so gained would be of inestimable 
value in clearmg up the difficulties that surround the general 
question of the wwsettled radiation of many meteor showers , 
from knowing the origin of this stream we might learn how far 
sporadic shooting stars may be derived from special showers of 
well-determmed radiant points and of regularly foreseen returns 
I have just received from Professors Newton and Heis in America 
and Germany long printed ieports on their observations, which 
contain, I have no doubt, mterestmg details and speculations , 
but I have not yet perused them sufficiently to gather any par- 
ticular idea of their contents Capt Tupman also wrote to me 
to-day, pointing out what had struck me, that the comet found 
by M: Pogson does not agree well with the contemporaneous 
place of the meteor-cloud through which the earth 1s supposed 
to have passed, unless its considerable distance from that place 
is really a poof of the extraordinary deflection of its path by 
the eaith in its passage nem it, which will make 1t most interest- 
ing to inquue what will become of the zew comet in future 
Two observations, which seem to be all that Mr Pogson could 
obtain, are unfortunately not enough to determine its new orbit, 
and its ‘periodic time’ will therefore give us no hint as to its 
probable ieturn Capt Tupman even suggests (to account for 
its ‘ etzcorfo: mable moion’? between the first and second obser- 
vation), that perhaps comet I of the pair was seen by Mr Pogson 
in his first, and comet II of the belated Biela’s couple in his 
second might’s obseivations The comet, 1f it1s really Biela’s, 
was, in that case at least, two months behind its time, or as 
Capt Tupman says, fwelve weeks, and it must have been ‘loiter. 
ing’ somewhere on its path Prof Grant, who wrote to me 
to-day, says that he will send me im a few days the list of tracks 
of the meteors which he mapped durmg the shower at Glasgow, 
and I have no doubt that this contribution will be a very valuable 
addition to my ‘working chaits’ of these strange legions 

‘*T see that I have made a mistake in my list of ‘radiant- 
points,’ (No 30 reading thus-—- ‘A DP, Newcastle-on- 
Tyne,’ &c ‘close to if not comedent with Muach (y An- 
dromed)’ This is a mistake, as Mirach is not y, but 8 An 
dromedx, and this radiant-pomt 1s therefore altogethe: mis- 
placed m the lst I should like A D P’s observations to be 
left out altogether and the observation of Mr Van de Stadt 
substituted for it, thus— 


No Observer Place th. iz RA ND f Position 
30 H van de Arnhem 630 | 29--41° Andio- 
Stadt \Holland) to | meda 
| ! 845 i 








tt The numbers ın M. Denza’s observations (immediately pre- 
ceding 1t) should be changed to R A 29°, Decl 41°, the R A 
and declination of the star y Andromedæ, which I have only 
just now ascertained exactly 

“Prof Heis publishes (in the Munster Wochenschrift fur 
Astonoute, &e, of December 11, 18, and 25) twelve deserip- 
tions of the shower by observers at Gottingen, Dantzig, Lichten- 
berg, Coinorn (Hungary), Athens, &e Those at Gottingen by 
Mr Heidornand Prof Klinkerfues and at Athens by Dr Schmidt 
are the most interesting Prof Khnkerfues relates that after 
determining the place of the radiant-pomt with the gieatest pre- 
cision at R A 26°, N Decl 37° fiom the projected courses of 
So meteois carefully mapped, and calculating from them the 
parabolic elements of the meteor-stream (which he gives with 
the radiant-point), m the usual way, he then oniy accedentally 
recognised its resemblance to, and evident identity with Biela 
while telegiaphing a short note and transmitting a full account 
of the Gottingen observations to Dr Heis No wonder that at 
such an unexpected discovery he should have been ummediately 
prompted to send to some observer of the southern hemisphere 


his famous telegram, ‘ Brela touched eaith, &e , look for it near 
6 Centaun !’ 

“ Schmidt, at Athens, watched the shower for 9 hours uninter- 
ruptedly, from 5h 30m to 14h 30m, and gives a complete 
curve of frequency fo: the whole tıme (m numbers for the 
‘four practised and two unpractised observers,’ who undertook 
the counting) reduced to hourly numbers for a position of the 
radiant-point ın the zenith at intervals of successive hours On 
this figure I have merely altered the scale so as to exhibit his 





Curve of average frequency of Shooting Stars per minute seen by four 
practised observers at Athens, Nov 27 1872 J F SCHMIDT 
[In Athens mean time, rh 35m fastonG MT] 


result ın numbers per minute, instead of numbers per hour 
dunmng the whole time His more complete account of the 
shower was sent to the Astronomische Nachrichten, and he fixed 
the place of the radiant-point at R A 22°5, N Decl 42° 5 ” 

The following has been forwarded to us by Prof H A 
Newton — 

“Dr Weiss, of Vienna, who first pointed out in 1868* the 
probable connection between Biela’s comet and the meteors seen 
December 6, 1798, by Brandes, and December 6, 1838, by Mr 
Herrick, gives the radiant fo: meteors following the path of that 
comet as RA 234°, N Decl 430° I assigned a pomt 3° 
from y Andromede as the centre of the radiant of the meteors, 
or about RA 253°, N Decl 43 3° The longitude of the node 
of Biela’s comet was in 1852, according to Hubbard, 245° 51’, 
and the comet would pass about a million of miles fiom the 
earth’s orbit, between ıt and the sun We passed that place of 
the node early Wednesday evening, November 27 There can 
hardly be a doubt, therefore, that these meteors were once frag- 
ments, or companions, of that comet 

‘“ Any theory that shall explain the formation of the present 
grouping of meteoroids must account for the magnitude and shape 
of the radiant areas If the members of a group have nearly 
the same orbit, the radiant should be a point But the area of 
the radiant, November 24-27, was at least 8° long This implies 
that the orbits differ considerably, etther—(@} im then inclina- 
tions to the ecliptic , (4) m their majo: aves, (c) nthe longi- 
tude of perihelion, or, im two o1 three of these elements 
combined 

‘‘Theshower ended abruptly on Wednesday evening, and in 
the clear evenings that followed nothing special was to be seen 
Simuarly marked hmits are not uncommon in othe: showers 
The orbits must then either be approximately m a plane or there 
must be a common node in the ecliptic, where the earth meets 
them Such anode would pomt unequivocally to the earth as 
the body that originally scattered the comet 

“If, as seems more probable, the orbits, however, le nearly in 
one plane, either the major axes, or the longitudes of the peri- 
hela, must differ widely Neither of these conditions could be 
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satisfied, so far as I can see, by a group formed fiom the disper» 
sion of a comet by Jupiter, or othe: large planet If the frag- 
ments of the comet leave the neighbourhood of Jupiter, they 
should after each revolution return nearly to the same point in 
space But a radiant area 8° or ro’ long on the might of 
November 27, implies a distribution of the aphel:a over I0° or 
12° of longitude, or a similarly large difference of major axes 

Such orbits can hardly have a common point at a great distance 
from the sun Moreover, a scattering accompl.shed in a short 
time upon a body moving in an orbit inclined several degrees to 
the ecliptic should, ıt would seem, be mcompatible with a 
grouping at the earth’s node. 

‘Again, suppose that a disrupted body cr agglomeration has 
been once changed into a stream by the differential action of 
gravitation in the manner shown so beautifully by Schiaparell 
If the perturbing forces exerted by any planet or planets, whether 
temporaiy or long continued, should produce such differences 
of major axes, or longitudes of perihelia, by differential action, 
the total action would, undoubtedly, entirely scatter the group 
at the earth’s nodes 

‘In fact, instead of regaiding the meteors as a stream, we 
ought rather to look upon the group as comrg together near 
the perihelion—or near the node—anc then scattering widely, 
to reassemble, perhaps, after a complete revolution in the orbit 

‘fA resisting medium cannot account for the observed effect, 
for this does not change the longitude of the perihelion of the 
orbit 

** It seems to me, therefore, that the periodic meteors cannot 
have been biought into the solar system as a tream, but that 
the forces which have scattered the comets are those acting near 
the pertheha of their orbits As a probable corollary, we may 
infer that whateve1 {orce divided B.cla’s comet into its two prin- 
cipal parts was one acting near the peri elton 

«If we consider the orbits of the meteors of November 14, 
the preceding discussion 1s simplified That shower is sharply 
limited, bemg m its greatest intensity only one or two hours 
long Its recurrence at regular intervals of one third of a cen- 
tury, for neatly a thousand years, precludes great differences of 
the major axes of the individual orbits, and the secular proces- 
sion of the node of the group, as a grout, equally forbids great 
differences of incl nations of the orb ts 

‘The size of the 1adiant 1s therefore due almost eaclustvely to 
the difference of the longitude of the perhela This difference 
for that gioup cannot be less than 15° 

“ In conclusion I would say that we have no evidence, as yet, 
that any radiant of meteors 1s so small as 1s apparently required 
by the supposition of the dis inguisted Itahan astronomer, that 
the meteors were drawn as 2 stream into the solar system fiom 
the stellar spaces With Prof Weiss and others, I am inclined 
to consider them all to have been once connected with periodic 
comets The scattermmg toox place apparently at or near the 
penhelion ” 





THE NATIONAL HERBARIA 


THE following memoial has been transmitted to the First 
Lord of the Treasury on the above subject — 
‘§ To the Right Hon W E Gladstene, Furst Lord of the 
Treasury 


t SIr, —The undersigned persons engaged ır the pursuit of 
botany, or ın instruction therein, desire to call your serious 
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‘t Being strongly of opinion that the proposed measure would 
be highly detrimental to the progress of scierce, and injurious 
to all those interests that depend upon it, we beg to urge upon 
you that the subyect 1s not one merely of departmental interest, 
and that it would not be unftting your position, as First Minister 
of the Crown, to give your consideration to the following 
reasons which we beg to urge in opposition to the proposed 
measure — 

“r That it appears to us that itis absolutely necessary that a 
great Botanical Garden like that at Kew, which 1s confessedly 
far the most important in the world, should be ın close connec- 
tion with as perfect an Herbarium and Botanical Library as 
possible, and that these conditions are now fulfilled as far as cir- 
cumstances and the present state of science will admit 

‘2 That such a combination of living and dead specimens 1s 
requisite for the complete study of plants, as regards their techni- 
cal, physiological, and economic characters, and that the re- 
moval of the Herbarium would bea retrograde step in a scientific 
point of view 

“3 That the 1ecords of the Colonial and India Offices will 
show of what immense importance the establishment at Kew 
has been to the welfare of the entire British Empire, and that 
weighty questions are constantly submitted to the Director which 
require immediate attention, and which could not, in many cases, 
be satisfactorily answered without reference to the Library or 
Herbarium, 

“4 That every facility for the investigation of the intimate 
structure and general habits of plants, and the study of them in 
every point of view which can reasonably be considered within 
the scope of pure Botany, 1s afforded by the Herbarium and 
Museum of Botany in connection with the Garden, and that it 
would be easy to pceimt out important labours in that direction 
which have been instizuted at Kew, while the systematic treat- 
ment has always regarded the more minute characters as well as 
those which are superficial 

“s It has been remarked, indeed, that important works, such 
as the ‘ortus Kewensis,’ have been prepared without the aid 
of an Herbarmm at Kew We would, however, remark that 
the statement 1s not coriect, as there was an Herbanum, which 
was dispersed before Sir W Hooker became Directo , and the 
conditions of Natural Science are at the present time so com- 
pletely altered that ıt 1s impossible to institute any faw com- 
parison, the number of known species being enormously increased 
since tne date of the publication in question 

“6 That the Museums of Structural and Economic Botany, 
which owe their ext-tence and importance to the late Sir W 
Hooker, are often found of great value in the decion of critical 
points in the study of species, and that the severance of them 
frem the Herbarum ana Labrary would be a serious loss 

‘7 That m the principal Botanic Gardens on the Continent, 
where effective work 1s done, there 1s ın every case a large her- 
barium connected with them 

“8 That, in the interest of Botanical Science, we think ıt 
highly de-irable that, vesides the collections now existing at Kew, 
an Herbarium, or collection of dried plants, as complete as 
poss.ble, should be maintained in connection with the Natural 
History Museum which it 1s proposed to place at South Ken- 
sington, and that the two Llerbaria should be in intimate re- 
lation with each other 

o That fiom the delicate and perishable nature of its con- 
tents, and the necessity of referring to numerous specimens, an 
Herbarium cannot be made use of by many persons at the same 





attention to a subject that deeply conceias che progress of | time, and while it 1» desirable that students should have ready 


Natural Science, and that of those branches of agriculture, hoiti- 
culture, forestry, and manufactures that largely depend on 
botanical research 

«The First Commissioner of Works, in a Memorandum pie- 
sented to Parliament before the close of last session, clearly 
raised the question whethe: it 1s desirable to transfer to the 
branch of the British Museum about to be const-ucted at South 
Kensington the Scientific Collectiors ard Library now existing 
at Kew, and further stated tkat, pending the decision on that 
subject, he considers ıt his duty to take care that no new expense 
shall be incurred at Kew whick will embarrass tae Ministers of 
the Crown or the House of Commors in airiving at a decision 

‘*The Lords of the Treasury, in their Minute of the 24th 
July, decline to refer to that portion of the asove-mentioned 
Memorandum, and no statement on that subject has smce been 
made by any Mimster of the Crown whch stows whether it has 
received the attention of the Government, 
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means of access at the National Museum in London to collections 
which may enable them to rdenufy the plants of any paiticular 
country, 1t 1s still more essential that the authors of important 
works in Botanical Science should be enabled, as at present, to 
pursue their labours at Kew without interruption from casual 
visitors 

‘ro That an Ierbaitum 1s the least costly of all collections 
of Natural History, and that which requires the least amount of 
space fui its proper mainterance, 1n proportion to the number of 
objects which it contains 

‘rr That the arrangements of the Herbarium at Kew are so 
perfect, and the facilities for study so great, that ıt 1s 1esorted to 
from all paris of the world, and 1t would therefore be unwise 
to make a change which 10 the result is almost certain to be 
detrimental, and which, we aie assured, would be especially 
dis’asteful to the leading foreign botanists 

“M J Berkeley, FLS, Botanical Director to the. Royal 
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Horticultural Society , Charles C Babington, F RS, Professor 
of Botany, Cambridge, M A Lawson, FLS, Professor of 
Botany, Oxford, ] H Balfour, MD,F RS, Professor of Botany, 
Edinburgh , Alexander Dixon, MD, Professor of Botany, 
Glasgow, G Dickie MD, FLS, Professor of Botany, 
Aberdeen, E Perceval Wright, M D, F L.S , Professor of Botany, 
Dublin, Robert Bentley, FLS, Professor of Botany, King’s 
College and Pharmaceutical Society of Great Britain, W T 
Thiselton Dyer, BSc, FLS, Professor of Botany, Royal 
Horticultural Society, London, R O Cunn ngham, MD, 
FELS, Professor of Botany and Zoology, Bellast, W R 
McNab, M D, Professor of Botany, Royal College of Science, 
Dublin, George Henslow, FLS, Lecturer at St Burtho- 
lomew’s Hospital and Royal Agricultural College, Cirencester , 
John Ball, F RS , Maxwell T Masters, MD, FRS , James 
Bateman, FRS , R Trevor Clarke, FRHS , W Wuson 
Saundeis, ERS , Geo F Wilson, FRS , Robert Hogg, 
LLD, FLS, Pomological Dnector to the Royal Horticultural 
Society, W Sowerby, ELS , D Moore, Pn» D, FLS, 
-Andrew Murray, ELS , Wiliam Manro, Major-General, 
CB,FLS , M Pakenham Edgeworth, FLS , John Miers, 
FRS, VPLS , Fredenck Currey, FERS, Sec LS, 
Daniel Hanbury, FRS, FLS, C E Broome, FLS 
Leonard Bomefield, FLS, J T Boswell Syme, LLD, 
FLS , Hugh Cleghorn, MD, FLS , Clements Markham, 
CB, FLS, R C A Pno, MD, FLS , Edward J, 
Warng, MD, FLS, George C M Budwood, MD , 
Walter Ello, KCSI, FLS , J Forbes Watson, MD, 
FLS , Richard Strachey, Major General CSI, FRS, EÈ 
W Cooke, RA ERS , Robert Bratthwatte, MD , Witham 
Mitten, ALS, W Allport Leighton, FLS, Walham 
Phillips, John Goucher, FLS , J Leicester Warren , 
Worthmgton G Smith, FLS , M C Cooke, James M 
Crombie, ELS , Alfred W Bennett, FLS , V G More, 
FLS , Thomas Moore, F LS, Fioricultural Director to the 
Royal Horticultmal Society , Thomas Thomson, MD,FRS, 
late Superintendent Royal Botanic*Garden, Calcutta , Charles 
Darwin, F RS , George Bentham, FRS 








SCIENTIFIC SERIALS 


THE Journal of Botany for November, 1872, commences with 
a paper by Prof Thiselton-Dyer, on an intricate point of veget- 
able histology, ‘‘Tyloses,” or the cellular fillng-up of vessels, 
with a plate Citical botany 1s represented by two articles, on 
Dasylu ion and Beaucarnea, by Mr J G Baker, and notes on 
some Scandmavian plants, by Dr Trimen, and geographical 
botany also by two--‘* The Influence of Insect Agency on the 
Distribution of Plants,’ by Mr A W. Bennett, and notes 
1especting some Birmingham plants, by M: Jas Bagnall 
Among the extracts 1s a very mtelesting one on some southern 
plants observed in the environs of Paris m 1871, being an account 
of the species added to the flora of the neighbourhood of Parts 
by the German invasion, amounting to 190 In the December 
number Dr Trimer records and draws a recent addition to the 
British flora, Psamma baltica , and the whole of the remaining 
original articles relate to cryptogamic botany—-the Rev Jas. 
Crombie discourses on lichens, the Rev P O’Mearaon Diatoms, 
Mr J G Baker, on a new Asplenzum from Cape Colony, and 
H Boswell, on the mosses of Oxfordshire A large portion of the 
number for January, 1873, 1s occupied by a lengthy and interesting 
biography, accompamied by a portrait of the African traveller, 
F Welwitsch ‘The remaining original articles include a contri- 
bution to the subject of the ‘‘ Influence of Insect Agency on the 
Distribution of Plants,” by Dr Buchanan White, a valuable 
and suggestive paper by Prof M‘Nab, and a description by Mr 
J G Baker of some new ferns from Lord Howe's Island, 
The short ** Notes and Queries” are not the least interesting part 
of these three numbeis 








SOCIETIES AND ACADEMIES 
LONDON 


Royal Society, Jan 9 —‘“‘ Further Remarks on the Sense of 
Sight in Birds,” by Robert James Le, MA,MD  Hethinks 
it would be premature to enter upon general deductions until the 
data we possess are more numerous, and the anatomical detaus 
are generally allowed to be correct . Since his last communica- 
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tion he has received much assistance and valuable information 
from Mr Hulke, who has directed considerable attention to the 
structure of the ciliary muscle in birds In order to show the 
different degrees of development of the cilary muscle, he drew 
up a short table containing those spectmens which have been 
examined with most attention For the present he considers 
the cilary muscle as a simple structure for the production of one 
effect, whatever minute differences may exist ın the internal 
alrangement of its fibres According to the table the axis of 
vision in the Eagle Owl is3 7, Vulture, 3 1 , Buzzard, 4, Rice 
americana, 3, Flamingo 9, Penguin, 6, Andean Goose, 4, 
Vieillot’s Pheasant, 6, Wood Francolin, 4 6, Canada Goose, 5, 
Hawk-headed Parrot, 4, Spotted Dove, 7, Grouse, 4, Par- 
tuidge, 4 A second table is a continuation of that commenced 
m his last communication, and 1s intended to furnish certam 
data whch are necessary for the determmation of the visual 
powers 1n various species of birds 

‘On the Union of Ammoma Nitrate with Ammonia” By 
Edward Divers, M D 

Ammonia nitrate deliquesces in ammonia gas at ordinary 
temperatures and pressures, forming a solution of the salt in 
liquefied ammonia To prepare the product, it 1s only re- 
guisite to pass dry ammonia gas mto a flask containing 
the dry mitrate , but the condensation proceeds more rapidly 
uf ‘the flask ıs surrounded with 1ce The liquid obtamed 
vares in composition according to the temperature and pres- 
sue The liquid boils when heated, and, when nearly satu- 
rated with nitrate, deposits crystals of ıt when cooled—just hke 
an aqueous solution It can also, Itke an aqueous solution, be 
heated above its botling-pomt without boiling, and become super- 
satuiated with the salt without crystallising When poured out 
into an open vessel, ıt becomes almost instantly gelatinous ım 
appearance—may, indeed, become so as 1t falls ın a stream from 
the flask contammg it This effect ıs due to evaporation of am- 
moma and solidification of nitrate at the surface of the liquid , 
on breaking the crust of nitrate, the compound flows out as 
liquid as ever It is not caustic to the dry skin Duing 
its ‘decomposition cold 1s manifested, and during its forma- 
tion heat is evolved, but not to a great extent, because the 
heat given out by the liquefaction of the ammonia i» 
nearly all used up in the liquefaction of the mtate. 
Its specific gravity can be calculated from its composition, by 
taking for the purpose 1524 5 as the specific gravity of the 
nitrate, and 671 as that of the ammonia, In its rate of expan- 
sion by heat, the hquid resembles others that exist as such at 
ordinary temperatures, 1ather than those that, lke ammonia 
itself, are only retained as such by great pressure Its expan- 
Slvity increases with the quantity of ammonia present Its 
action upon a great number of substances, principally inor- 
ganic, has been tried, and found to be for the most part like 
that of ammonia (in the absence of water) and ammonia nitrate 
conjoined. The nitrate appears to undergo double decomposi- 
tion with most salts, and the ammonia to unite with nearly all 
of them, mcluding those of magnesium, aluminium, iron, and 
manganese It 1s a good electrolyte, ammonia and hydrogen 
appearing at the negative electrode, and nitrogen and ammonia 
nitrate at the positive electrode. 


Anthropological Institute, Jan. 7 —Sir John Lubbock, 
Bart, F RS, m the chair. <A paper by the late J W Jackson 
was read on the Atlantean Race of Western Europe The 
chief aim of the author was to controvert the largely accepted 
opinion that the dark Atlantean race was of Turanian origin — 
A paper by Dr John Shortt on the Kojahs of Southern India 
The true Kojahs or Eunuchs are chiefly seen about the houses of 
wealthy Mussulman nobles, by whom they are placed at the 
head of their harems Sometimes they hold important charges 
with a considerable amount of control The ladies of the 
harem look upon them as thew confidential advisers in all 
matters relating to their personal concerns ‘The second class of 
Eunuchs are called Higras or natural Eunuchs, who dress like 
and ape the manners of women, and are for the most part 
utterly worthless characters The paper entered into minute 
details respecting the physical characters and habits of that 
strange class of men —A joint paper by M. H Gerber and 
Capt Butler on the Primordial Inhabitants of Brazil, was also 
read Jt contained valuable and full statistical information as to 
the populations of the provinces, the occupations of the in- 
habitants, their dustry and productions, the mineral wealth of 
the country, agriculture, manufactures, and colonisatton 
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Geologists’ Association, Jan 3, 1873-~The Rev. J 
Wiltshire, F RS, president, nthe chan ‘‘On the Cambrian 
Rocks of Ramsey Island, St David's ,” Henry Hicks In an 
exposed coast section which occurs at the north end of Ramsey 
Island, the three 1mportant groups of stiata known under the 
names Lingula Flags, Tremadoc, and Arenig groups are seen 
resting on one another in the order of their succession, and are 
probably better exhibited than az any other place m Wales 
The two first groups are those now usually recognised as forming 
the upper part of the Cambrian, and the latter as the lowest 
group of the Silunan system Th.s section is therefore at con- 
sideiable importance bearing on classification, as it shows clearly 
the relation of the groups to eachother The Lingula Flags occur 
as hard siliceous sandstones with pey flaky slate, and dip under 
the others at an angle of ebout 60°. They contain the usual 
Lingulella Davisi, ın great abundance , also a trilobite of the 
genus Nesuretus, Sophyton, a supposed land-plant, and numerous 
worm tracks The beds are frequently mpple-marked, and give 
indications of having been shore o: shallow wate. accumulations 
The Tiemadoc group rests quite comfortably on the Lingula 
Flags, and at first the beds are much like those of the latter 
m then lithological characters, but afterwards they giadually 
assume a darker and more flaggy appearance Fossils are 
very plentiful in these beds, and numeious new forms come 
m Amongst these may be mentioned the Lamellibranchs, 
Staifishes, and Encrimtes The tubolites belong to the genera 
Niobe and Nesuretus A gentle and gradual depiession of the 
sea-bottom was evidently taking place durmg the deposition of 
this group Resting upon the last-mentioned 1s the Arenig 
group, a seres of black, non-staimea slates and flags, and with 
a fauna wholly distinct from that of the Tremadoc group The 
Gniaptolites comein here for the first time, as well as the genera 
#igiina, Trinucleus, and Ogygia In many respects the fauna 
1esemble that of the Quebec group of Canada For the depo- 
sition of these beds a deep and cecided depression of the sea- 
bottom must have takea place, and if the succession here is 
bioken, this must have been sudden It is probable, however, 
that a fault has passed along the strike of the beds, and that this 
has removed the senes which should have intervened to connect 
them more closely, hithologically and palseontologically As far 
ascan be made out by the section, the boundary line between 
Cambiian and Silurian should certamly be placed above the 
Tremadoc group as exhibited at St David’s (the upper part of 
the Tremadoc gioup of Neith Wales will doubtless have to be 
included in the Arenig group) and below the Arenig group 
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Naturalists’ Field Club and Scientific Association, 
Dec 10-—A paper was read by Mr W D Roebuck upon the 
habitations constiucted by hymenopterous insectsp with a few 
remaiks upon so called parasitism, as observable among the 
British bees This subject furnishes some noteworthy evidence 
bearing upon the queztion of ** protective resemblance ” When 
the bee infested by a parasite is social m its economy, and the 
nest is consequently neve: entuely deserted, the parasite assumes 
the colouring of 1t3 host, and is thus enabled to deceive and 
elude the sentries On the other hand, 1f the bee attacked 1s of 
solitary habits, the female 1s consequently and necessarily absent 
when collecting he: pollen and honey This temporary absence 
1s taken advantage of by her parasite, which does not therefore 
need any protection , and we accorcingly find that in every case 
the solitary bee and her parasite are most stnkingly dissimuar in 
appearanc> 


EDINBURGH 


Botanical Society —Nov 14, 1872 The President, Prof 
Wyville Thomson, delivered an address, giving biographical 
sketches of seveial of the deceased members He then gave an 
address on ‘‘ Feimentation and Putrefaction,” which appeared m 
NATURE, vol vn p 61 Mr Adam Smith, Melbourne, sent 
a notice regaiding the natne bread fungus of Australia, It 
grows in laige tubers, clusters of which are found connected 
tugelhe: by small fibious roots The largest in a cluster 1s fully 
as big as a man’s head, the others of smaller sizes When cut 
they piesent the appearance of rice pudding, but although es- 
teemed as a great delicacy by the Aborigines, they are too 
tasteless and insipid to become valuable for fuod-—Mr John 
Sim noticed the occurrence of Bupleurum 1 otundtfolium as a 
weed n a cotlage gaiden near Perth 
specimens of a species of Lupinus, resembling Z Zuteus, which 
he found growing ina turnip-field near Blackshtelds, about 16 
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miles from Edinburgh, the seeds having probably been intro- 
duced with guano 

December 12 —Alexander Buchan, MA, Vice- President, in 
the chan —Mr James M‘Nab, Curator of the Royal Botanic 
Garden, took the chair as president, m room of Professor 
Wyville Thomson ‘* On the Organisation of Equisetums and 
Caiam.tes,” by William Ramsay M‘Nab, MD, Professor of 
Botany Royal College of Science, Dublin The geneial con- 
clusions anived at by the author vere —r The stem of Egur- 
setum differs but httle m construction from that of Calamutes 
2 In both Equisetums and Calamites the fibro-vascular bundles 
aie but poorly developed 3 The mass of tissue (woody wedges 
of Williamson) forming the most mmportant part of the stem, 
consists of the small fibro-vascular bundles with the addition of 
a large quantity of thickened parenchyma and prosenchyma (seler- 
encayma Mettenus) 4 The sclerenchyma (Mettenius) 1s part 
of the cortical tissues, and not a particle of the fibio-vascular 
bundles, 5 There is no evidence of any growth having taken 
place in the fibro-vascula: bundles comparable to that observed 
m the dicotyledons 6 If the stems of Calamites mcieased in 
diameter, 1t was by large additions to the coitica] tissues and not 
to those of the fiho-vascular bundles The Piesident, Mr, 
James M‘Nab, read a communication on the Dishguiement of 
Hedge row Trees by telegraph wires He thought the cropping 
of trees for telegraph purposes should be entrusted to some ex- 
perienced gardener or foreste1, and not left to the mercy of men to 
cut ana clear away as 1f paid by contract on the mule of clear- 
ance done —‘ Notice of the occunence in England of Psamma 
baltica, R et Sch” By Philip Maclagan, M D The addition 
of Psamma baltica to the British Floia is due to Mi William 
Rchardson, of Alnwick Returning one evening in August 
1871 from the Holy Island towaids Belfoid, and finding the 
sand wet, he betook himself to the ‘‘ bents,” not to botanize but 
to get fimer footmg He had not proceeded far when he met 
with the stianger giowing side by side with samma arenaria 
Afterwards he found it growing 1n patche» at inteivals along the 
coast for upwards of three miles—-D: John Kurh, Zanzibar, 
presented to the University Heibartum a collection of dried 
plants fiom the highest zone of vegetation in the Kilimanjaro, 
below the hne of perpetual snow that crowns the summit, The 
Kilmanyaro ıs about 20,000 ft high, m the countly of Jagga, 
East Africa 


Boston, UAS 


American Academy of Arts and Sciences, Nov 27, 
1872 —-Dr Henry J Bowditch alluded to a case of aortic 
aneurism, mm which he had with the assistance of Dr, 

C Warren, and Dr Putnam, used electricity 
for the treatment of this usually fatal disease The patient, 
an adult man, had a pulsation distinctly felt in the second 
right intercostal space, which last,{with the parts adjacent, 
was slightly promiment, but not effaced The respiratory 
murmur was fiee throughout both lungs, save m this part, and 
there ıt was bronchial to the extent of two o1 three inches, dull 
percussion m the same 

Two operations were made, viz on November 12 and 17, 
1872 Three needles coated with vulcanite were used at 
each operation They were introduced about an inch from the 
first, and from an mch anda quarter to an mch anda half at 
the second operation They evidently were introduced into a 
freely moving current at the first—as seen by the widely moving 
needle ends—~but into a more solid mass at the second The 
positise pole of the battery alone was applied to them, the 
negative resting on the right breast on a level with the tumour 
The number of cells used (Stone’s battery) was gradually raised 
from two up to sixteen at the first, and to twenty-eight at the 
second, The operations lasted 144 and 14 minutes A httle 
faintness and pulselessness weie noticed at the termination of 
each They soon passed away The result of the two opera- 
tions has been a great solidity of the tumour, with considerable 
swelling of the parts adjacent, which swelling is now (November 
26) subsiding No superficial redness or sloughing of the skin 
occurred, No air appeared in the tumour, as noticed often m 
Europe where needles attached to both poles are usually intro 
ducea (viz Cinelli Arnal dt Medicina, November, 1870, 
Frazers Lain Med and Surg Journal, August 1867) The 
patient has suffered not at all from the operations It is ım- 


Mr Sadler exhibited 1 possible as yet to say what mfluence they will have towards his 


radical cure. but he 1s now more comfortable than before the 
first operation 
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December ro —-Professor E C Pickermg exhibited a 
new form of theodolite magnetometer, which may be con- 
stiucted at small expense from a common surveyou’s transit 
A mirror and magnet like that of a Thomson’s galvanometer 1s 
attached to the cap of the telescope, and a nght-angled prism and 
cioss-hairs are placed in front ofits eye-piece The telescope 1s 
turned until the umage of these cross-hairs 1s brought to comeide 
with those already in the eye-piece, when the axis of colima- 
tion will be exactly at ught angles to the magnetic meridian 
The remainder of the evening was devoted to a discussion of 
the great fire of Novembe: 9, by which sixty acies of the most 
valuable part of the city of Boston were destroyed Numerous 
specimens of the effects of the fire were exhibited, among others 
a fused mass originally leather, but conveited by the heat into a 
substance resembling resin A strong wind with a velocity of 
twenty to twenty-five mules per hour was induced by the ascent 
of the heated air, although the velocity before the fire was but 
seven miles ‘This wind converted a nariow street into a sort 
of gigantic blow-pipe, and the flames were thus carned across 
Franklin Street, where ıt 1s over 100 ft inwidth The progress 
of the flames against the wind was noted, and explamed by the 
radiant heat, which was so great that some of the engines were 
unable to get near enough to play on the fire Buildmgs to 
windward might thus be set on fire, while those to leeward 
would be comparatively protected by the smoke The canying 
power of the air was remarkably great Flakes of gramte were 
carried across the wate: to South Boston, and fell in quantities 
on the side-walks and 10ofs, and papeis were borne m some 
cases to a distance of over twenty miles The hght was so 
strong that ıt was easy to 1ead by ıt in the higher paits of 
Belmont, over fifty miles distant , and the fire was seen at sea to 
a distance of ninety miles 


RGA. 


Society of Naturalists, March 6 (18 N s )—M Frederking 
communicated a third section of his history of chemistry, in 
which he referred to the development of the electro chemical 
hypothesis, and the discovery of isomorphism, and to that of the 
vegetable alkaloids 

Aprl 3(15 NS)--M L Taube presented a report on a work 
by M Fische, on the disease of bees, colied “foul brood,” 
which 1s ascitbed by the author to the dying and subsequent 
putrescence of a portion of the larvee M Fischer believes that 
the fluid given by the worker-bees to the larvæ is secreted by 
the salivary glands, and that the mortality amongst the larva 1s 
caused by a deficiency of this secretion brought on by a scarcity 
of food He considers that this 1s pioved by the fact that 
“t foul-broodedness ” in a hive 1s caused by the removal of its 
own workers and the substitution of healthy workers from 
another hive 

Apnil 10 (22 Ns )—M Schroeder referred to the comet which 
was expected by some people to come ın contact with the earth 
in August —Colonel von Gotschel read a paper on diseases of 
cage-birds, m which he especially recommended prophylactic 
measures 

Apul 24 (May 6 Ns }—M C Berg criticised Sir Wilham 
Thomson’s opinion as to the origin of the first organisms from 
germs conveyed by meteorites —M_ Teich communicated a2 
contribution to the Natural History of Cucullia precana 

May 1 (13 N s )--A discussion took place on the means to 
be adopted for the protection of small birds, in which MM. 
Goggmger, Nauck, Westermann, and Burchardt, took part. 

May 15 {27 NS)—M Schroeder presented a table of the 
rainfall at vailous stations during the summer of 1871, and 
called attention to the very small amount recorded at Riga 

May 22 (June 3 NS)—Dr Nauck communicated some 
observations on the torpidity of AZyoxus sitela.M Wester- 
mann exhibited a pane of glass in which a circular hole of two 
inches diamete. had been made by a hailstone on May Io 
(22 NS) Dr Nauck exhibitec plaster-casts of hailstones from 
the same fall, and pioposed a theory of the formation of hail 
by the production of a whirlwind caused by waim, motst winds 
meeting cold winds under angles of 90°, when the aqueous 
vapour 1s condensed, causing an inflow of air from above and 
below, and consequently an imciease of precipitation, during 
which the watei, striving to retam its fluid form, may easily 
fall several degrees below its freezing pomt, and its congelation 
mto masses of ice may be accounted for by the fall into it of 
small grams —M J H Kawall gave an account of the publi- 
cations of the Society of Naturalists of Charkow, including the 
titles of all the papers 


July 20 (August 1 N s )—The society assembled in the court 
of the Polytechnicum to hear an address ın honour of Dr,G, 
Schweinfurth on his return from his African travels 

August 21 (September 2 N s )—Dr Schweinfurth described 
several types of the inhabitants of Central Africa, belonging to 
the Ujam-Ujam, Bongo, Djur, Dinka, Mittu, and Akka 
branches of the Negro, noticmg especially their modes of 
adorning themselves, and a few peculiar habits Baron F, 
Hoejningen-Huene communicated a continuation of his Pheno- 
logical observations, containing notes on weather and other 
aoe phenomena during the months of July and August, 
1871 

PHILADELPHIA 


Academy of Natural Sciences, July 2—“‘On a new 
Genus of Extinct Turtles.” Prof Leidy stated that he had deter- 
mined that the fossil-turtle he had named Bena undata be- 
longed to a different genus Besides other well-marked distinc- 
tive characters, hke the genus /Vatemys, 1t possessed an additional 
pair of plates to the usual number found in the sternum of the 
emydoids These plates are mteicalated between the hyo- and 
hypo sternals In /Vatemys Lullockes they are quadiate Inthe 
new genus they aie triangular, and the sutures definmg them cross 
the plastron lke a puiostrated letter X, from which chatacter 
1t was proposed to name the genus Christernon 

July 9 —Piof Letdy directed attention to a bottle contaming 
numerous specimens of a minute crustacean from Salt Lake, 
Utah, caught on the 22nd of June by Mr C Carungton, a mem- 
ber of Prof Hayden’s eaploring party now im the field They 
were received from Piof Hayden with the remark ‘‘that Salt 
Lake has been supposed, like the Dead Sea, to be devoid of life, 
but its saltest wate: contains the most of these httle creatmes ”’ 
The crustacean 1s the Asfemza salina, which bas long been 
known in Europe, and has been previously found in other locali- 
ties of this country The animal has always been viewed with 
especial interest, ın its order, from the fact that ıt lives and 
thiives bestin a concentiated solution of salt, which would desh oy 
most marine anunals It has not, I believe, been noticed in the 
ocean, but is found in salt Isfes, and salt vats, in which, by eva- 
poration, the brine has become more concentrated than sea wate 
Artemia 1s fumshed with eleven pairs of limbs, which serve 
both for progiession and respiration ‘The limbs ate four-jomted, 
and the joints have leaf-luke expansions fiinged with long feather- 
like bristles. The narrow abdomen, or tail-like prolongation of 
the body 1s six-jointed, and traversed by the mtestine The last 
joint ends ın a pair of processes, furnished each with a bunch of 
bristles like those of the hmbs, The head exhibits a median, 
quadrate, black eye-spot, and in addition is provided with a pair 
of pedunculate, globular compound eyes A short narrow pair 
of inarticulate antennæ project .n advance of the eyes The 
head of the male is furnished with a pair of singular oigans 
for seizing the female These claspers are laige double jointed 
hooks In the female they are 1.eplaced by a pair of compara- 
tively small horn-hke processes The first abdominal segment 
bears the ovarian sac in the female, and two cylindioid appen- 
dages in the male The female of the Salt Lake Artemia ranges 
from four to seven lines in length , the male from three to four 
lines in length The colour 1s translucent-white and ochreous- 
yellow, with three black eye-spots, anda longitudinal lme varying m 
hue with the contents of the intestine The ovarian sac appears 
orange-coloured from the eggs within The antennze end in three 
or four minute sete, and aie considerably longer in the male 
than the female The first joint of the claspeis is provided on 
its inner side just below the middle with a spheroidal knob The 
last jomt forms a rectangular hock, the angle having an elbow- 
like prominence When the clasper 1s thrown forward, the outer 
border of the hook is convex , the anterior borde: staight, 
slightly or deeply concave, and the mner or posterior border 1s 
sigmoid The antennæ are longer than in the female, and longer 
than the first jomt of the claspeis , and m the female ae longer 
than their homologues The ovanan sxc 1s inverted flask-shaped, 
and has a parr of lateral conical or mamullary, finely tuberculated 
processes The caudal seta aie longer than ın the male, and are 
eight to each process This description is taken from alcoholic 
specimens ‘They exhibit considerable variation in sic, ond tu 
some extent ın detail Prof Verrill has described what he views 
as two species of Artemia distinct from the well-known < salina 
One he names 4 gracilis, from near Newhaven, Conn , the 
othe:  Momco, from Lake Mono, Cal That from Salt Lake 
differs from either of them as much as they do from 4 salna, 
and with the same propriety may be regarded as a distinct species 
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I am disposed to view them all as varieties merely of 4 salına 
Prof Leidy stated that from time to time he had observed speci- 
mens of teeth from various cretaceous formations which were 
identical in character with those of Zamna el.gansand L cuspidata 
of tertiary deposits, except that they were devoid of the lateial 
denticles He had now in his possess on well-preserved speci- 
mens of such teeth, unabraded, bat exhibiting no trace of the 
existence of lateral denticles ‘There were teeth of the 2 elegans 
variety ‘ound with the skeleton of 7/2? osaurus Foulki in New 
Jersey, and others from the cretaceous of Mississippi and Kansas, 
There were also teeth of the Z cuspufata variety from the cieta- 
ceous of Kansas, and one in a block of chalk from Sussex, Eng- 
land The absence of the lateral denticles im all the cretaceous 
specimens he thought could hardly be accidental, and suspected 
that these teeth represented the axyrrfzza ancestors, of the terti- 
aly Lemna elegans and L cuspidata, wiuch lived during the cre- 
taceous era. 


PARIS 


Academy of Sciences, Dec 30, 1872,—M Faye, president, 
ın the chan The president read the second portion of his 
paper on the solar spots He argued ın favour of their cyclonic 
nature, and said that the poies were sumply minute spots He 
pointed out that Wilson, m 1783, had sugvested that the spots 
weie ‘eddies and whulpool-,” and that Sir J Herschel had made 
use of a similar phrase, but that tue knowledge only recently ob- 
tamed was requued before these suggestions could be accepted — 
M Jamun read a note on concealed magnetism (magnétisme dis 
simulé) The author found that when a current used to magne- 
tise a horse-shoe bar of iron attamed a certain power, the bar 
appeared to return to its natural sate, but that, with etther 
stronger o1 weaker currents, magnetism was produced This 
neutral state he calls ‘ concealed magnetism,’ and supposes 1t 
to be due to a particular distribution of the magnetic force —A 
note fiom Mr A, Cayley an the condition under which a family 
of surfaces forms part of an orthogonal system, was next read —~ 
M Janssen read the second part of his report on the eclipse of 
December 31 It was referred to the astronomical section —M 
F P Le Roux read a paper on peri-polar induction The 
author applies the above name to a new form of electro-mag- 
netic phenomena, in which the diferent pomts of the body acted 
on remain at the same distance fiom the active pole —A paper 
on the dimensions of the pores of membranes by M Guerout 
was presented by M Becquerel —M Delafont sent a memoir on 
the first elements of the theory of conjugate pomts and right 
poles, which was submitted to the examination of M Serret — 
MM Le Clere and Du Plantys sent a note on Phylloxera which 
were sent to that commission, anda second memoir on fermenta- 
tion from M Sacc was referred to a special commission — Gene- 
1al Doutrelaine sent a note relatirg to the questions of priority 
concerning the prolongaticn of the French meridian , M Bail- 
laud the elements and ephemerides of 127, and Mr N Lockyer 
an abstract of his late pape: on spectrum analysis, communicated 
to the Royal Society -MM Troost and Hautefeuille sent a note 
on certain 1¢actions of the chlorides of boron and silicon These 
bodies decompose porcelain at a mgh temperature —M P 
Pichard read a note on the estimation of manganese ın ron ores, 
cast iron, and steel, by a calorimetric process, and M A 
Houzeau, one on the volumetric estimation of minute quantities 
of antimony and arsenic—-M Sorm read a note on the presence 
of methylamme in methylic nitrate and in methylic alcohol —M 
L Colin’s note on the passage of the vlood pigment thiough the 
vascular sides in melanenua palustris was presented by M Larrey, 
which was followed by a note on the distiibution of the tympanic 
cord, by M J L Pievost—-M A Béchamp read a note on the 
alcoholic and acetic fermertation of the liver, and on the physi- 
ological alcohol of human urine The author has obtamed from 
two litres of urine from a man of 50, enough alcohol to estimate 
—M A Bernard presents a memoir on the ‘ degeneration” of 
nerves after section, by M L Ranvier—M L Posaoz sent a 
note on the estimation of sugar by cupric solutions He stated 
that these liquids may be preserved from their usual faults by 
the passage of a stream of carbomc anhydride, or by the 
addition of alkaline bicarbonates—M J Chautard sent a note 
on the absorption spectrum of deiorophyll, and M Sice a note 
entitled, ‘‘ Studies on Marmots,” relating principally to the 
composition of the urine of these animals —M Decharme sent a 
paper on the ascending motion of liqutds in very narrow vessels 
(bands of porous paper) compared with their ascent in capillary 
tubes -~Af Boileau sent a note on the preservation of potable 
vater ‘Lhe author kept eighty bottles of water fresh and free 
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from bad odour during the siege of Pars, by leaving them 
sımply covered with caps of paper —M Belgrand made some 
observations on this note—-M Dausse senta note on the best 
position for flood gauges in rivers 
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THURSDAY, JANUARY 16 

Rovat Society, at 830-—Note on an Erroneous Extension of Jacobi's 
Thecrem J Todhanter —On a New Formula for a Microscopic Object- 
Glass x£ H Wenham ~—Additional Note to the Paper On a Supposed 
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THE NAVY AND SCIENCE 


r would be difficult to estimate the many excellent 

effects that are hkely to result fiom the establish- 
ment of the Royal Naval College, whicn, as has been at 
last authotitatively intimated, 1s to be opened on Febru- 
ary 1, in those noble hails at Greenwich that for so 
long have been associated ın another way with the 
British Navy Her Mayesty’s Government deserve the 
highest praise for the wisdom—provokingly tardy though 
it has been—displayed in the thorough and handsome 
provision they have made for the scientific education of 
our naval officers Much that is sarcastic, no doubt, 
might be said on this tardiness of a Government which 
seldom moves until it 1s driven , but as we fear this would 
do little good, we shall only express a hope that in future 
when they are compelled to take action in any matter, 
especially if ıt be scientific, they will do so as decidedly 
and sweepingly as they have done ın the present instance 

It is usually acknowledged that the very existence of 
Butan as a first-rate Power depends upon the efficiency 
of her navy, and yet ıt ıs a lamentable fact that Intherto 
no nation in the world of any consequence has made less 
systematic provision for the training of the members of 
her navy than has our own Our naval officers and sea- 
men have been left pretty much to haphazard to gain a 
knowledge of their profession, and, indeed, until 1e- 
cently ıt would have been generally thought derogatory to 
what is vaguely known as “ British pluck,” had it been 
hinted that it would be not less plucky were st well in- 
formed , that it would have a better chance to beat all 
the forces in the universe, did it know the scientific prin- 
ciples on which a few of these forces rested Happily 
this is no longer the case, the strong light of science, 
“the irresistible logic of facts,’ has shown this old 
knowledge to be but i1gho1ance , and let us rejoice that 
this gieat light has at last dawned upon the magnates of 
our navy, and dispersed the great darkness in which they 
have for so long sat The college to be opened on Feb 1, 
if we may judge fiom the prospectus, will furnish as 
thorough a scientific education in the branches to be 
taught as can be obtained at any simular institution in 
any countiy in the world 

The immense advantages that are likely to accrue to 
the British Navy as such, from the excellent training 
which its officers must undergo at the new Naval College, 
are evident to all, and have been already pointed out in 
the columns of the general press For one thing ıt will 
reduce the incompetents and idlerstoa mimimum, We 
are inclined to think that the gains to Science from the 
establishment of such an institution will be of not less 
importance than the increase ın the efficiency of the navy 
which must be its special result Our naval officers form 
a large, important, and influential body, having opportu- 
nities for scientific research all over the world which 
all students of nature must envy. Even under the 
old véezme many of the most important additions to 
scientific knowledge in various departments were made 
by naval officers, some of wnom have won for themselves 
deathless names as scientific explorers, What then 
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must be the conquests of Science in the future when 
every naval officer who ıs capable of profiting by the 
instruction to be furnished at Greenwich will go forth 
trained and equipped to wrest from Natuie some of the 
many secrets which she still holds ın he: grasp? What an 
immense advantage must ıt be to any scientific or exploring 
expedition when the officers that command the ship are 
as capable of unravelling the mysteries of Nature as they 
are of boxing the compass But it would be impossible to 
enumerate all the advantages that we may reasonably ex- 
pect to accrue to Science from the step taken by the Lords 
ofthe Admiralty The scheme of education as ıt stands 
on papers admirable, and most comprehensive as to sub- 
ject and as to the classes for whose advantage it has been 
drawn out, with Rear-Admiral Kay as President of the 
College, and Dr Hurst as Directo. of Studies, we have 
every reason to hope that the Royal Naval College will 
“become, not only an educational establishment affording 
the means of the highest traning in theoretical subjects 
to naval officers of all classes, but also a nucleus of 
mathematical and mechanical science specially devoted 
to those branches of scientific mvestigation which have 
most interest for the navy ” 

We can only hope that the excellent example set by 
the Lords of the Admuralty will in a very short time be 
followed by the authorities of the War Office Does not 
the profession of a military officer at the present day. equire 
as thorough a training to be able to fill ıt efficiently, as does 
that of a naval officer? Are not the very highest scien- 
tific principles being brought to bear on the elaboration 
of military weapons, and military tactics? and would not 
military officers, hke naval officers, perform the duties of 
their piofession mote efficiently if they had a systematic 
training in the sciences from which modern tactics 
draw their life’ But sad to say, the military authorities 
have recently shown a tendency to take the very opposite 
course to that which our more advanced naval authorities 
have so commendably followed We hope the example 
of the latter will e1e long shame the former into mending 
thei ways 

The following are some of the principal pomts in the 
munute issued by the Lords of the Admiralty — 


“The College, subject to the subjomned Regulations, 
will be open to officers of the following :anks —1 Cap- 
tains and Commanders, 2 Lieutenants 3 Navigating 
Officers 4 Naval Instructors § Acting Lieutenants 
and Acting Sub-Lieutenants 6 Officers, Royal Marine 
Artillery, ditto, Royal Marine Light Infantry 7 Officers 
of the Engineer Branch, viz -—-Chief Engineers, En- 
gineers, Ist Class Assistant Engineers, Acting 2nd Class 
Assistant Engineers 8 A limited number of Dockyard 
Appientices will be annually selected, by competitive 
examination, for admission to the College A course of 
instruction at the College will also be open to a limited 
number of —-9 Private students of Naval Architecture 
or Marine Engineering 10 Officers of the Mercantile 
Marine 

“Tt 1s not intended to provide at Greenwich foi the 
education of the Naval cadets My Lords intend that the 
Royal Naval College at Greenwich shall be so organised 
as to provide for the education of naval officers of all 
ranks above that of midshipman, in all branches of theo- 
retical and scientific study beating upon their profession , 
but my Lords will continue the mstruction given in the 
Eacellent gunnery-ship as heretofore, and arrangements 
for instruction ın practical surveying will also be con- 
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tinued at Portsmouth My Lords desire by the establish 
ment of the College, to give to the executive officers of 
the navy generally every possible advantage in respect of 
scientific education , but no arrangements will be made at 
all prejudicing the all-important practical training in the 
active duties of their profession The object of securing, 
in the interest of the naval service, the highest possible 
scientific instruction 1s, 1n the opinion of my Lords, most 
effectually to be attained by bringing together in one 
establishment all the necessary means for the higher edu- 
cation of naval officers and of others connected with the 
navy .. Complete courses of study suitable for the 
different classes of students admitted will be oiganised, 
and will be carried out by professors, lecturers, and n- 
structors Officers and others admitted as students will 
have the advantage of these courses of study, whether 
they reside or not But officers and others who may not 
become students will, under certain regulations, have free 
access to separate courses of lectures, the benefit of which 
it 1s desired to extend as fa: as possible.” 


The following are the proposed courses of study — 


“+ Pure Mathematics, including co-ordinate and higher 
Puie Geometry, Differential Calculus, Finite Differences, 
and the Calculus of Variations 2 Applied Mathematics, 
viz, Pneumatics, Mechanics, Optics, and the Theouies of 
Sound, Light, Heat, Electricity, and Magnetism. 3 Ap- 
plied Mechanics, including the Theory of Structures, the 
piinciples of Mechanism, and the Theory of Machines 
4 Nautical Astronomy, Surveying, Hydrography, with 
Maritime Geography, Meteorology, and Chart Drawing 
5 Expenmental Sciences —a Physics, viz , Sound, Heat, 
Laight, Electricity, and Magnetism , 4, Chemistry , ¢ Me- 
tallurgy 6. Marine Engineering, in all its bianches 
7 Naval Architectuie, in all its branches. 8 Forti- 
fication, Military Diawing, and Naval Artillery 9g In- 
ternational and Maritime Law, Law of Evidence and 
Naval Courts Martial 10 Naval History and Tactics, 
including Naval Signals and Steam Evolutions, Ir Mo- 
dern Languages 12 Drawing 13 Hygiene—Naval 
and Climatic A certain latitude in selecting such courses 
of study as they may prefer will be allowed to officers 
voluntarily attending the College Officers and others 
required to attend by the Regulations wil follow such 
couises of study as may from time to time be prescribed 

“The general organisation of the College will be as 
follows —A flag officer will be president, he will be 
assisted by a captain in the Royal Navy in matters 
affecting discipline, and in the internal arrangements of 
the College unconnected with study A dnector of stu- 
dies will, under the president, orgamise and superintend 
the whole system of instruction, and the vanous courses of 
study There will further be—A professor of mathematics, 
a professor of physical science, a professor of chemistty, a 
professor of applied mechanics, a professor of fortification 
Such instructors in mathematics and the other branches 
specified as may be necessary to assist the professors will 
be added to the staff Lecturers will be appointed to deliver 
courses of lectures ın naval architecture, metallurgy, civil 
and hydraulic engineering, maritime law, naval history 
and tactics, and hygiene. A naval officer will conduct m- 
struction in nautical astronomy and surveying, and there 
will be two instructors in steam Such provision will be 
made for instruction in French and German and in draw- 
ing, as the number of students desirous of following 
courses in these branches may render necessary . . 

“ Arrangements have been made for the admission of 
naval engineer officers to the College, which will prevent 
time spent at the College from entailing any pecuniary 
loss upon them The School of Naval Architecture at 
South Kensington will be absorbed ın the Royal Naval 
College, Greenwich The regulations for the admission 
of engineer students and of dockyard apprentices have 
been so framed as to provide as nearly as possible the 
same aggregate time for their instruction as that which is 


NATURE 


i 
now afforded at South Kensington 


[ Fan. 23, 1873 


Further regulations 
will be issued by their lordships in regard to the admission 
of private students to the course of study at the College 
on simular conditions to those now existing at South 
Kensington My Lords have furthe: determined to admit 
a limited number of officers of the Mercantile Marine as 
students of the College, enjoying the full advantages of 
the whole course of instruction and tuition by the educa- 
tional stai, while officers of the Mercantile Marine gene- 
rally will, on application, be allowed to attend courses of 
lectures 

“The paramount object which my Lords have pursued 
in the organisation of the College has been to provide the 
most efficient means for the higher education of naval 
officers adequate to the constantly incieasing require- 
ments of the service , but my Lords also anticipate great 
advantages f-om the results likely to accrue from the con- 
nection which will be established through the College” 
between men distinguished ın the various departments of 
mathemazical, physical and chemical science, and those 
practical proplems which so vitally interest the navigator, 
the nava’ architect, and the naval engineer My Lords 
expect the College to become, not only an educational 
establishment affording the means of the highest training 
in theorezical subjects to naval officers of all classes, but 
also a nucleus of mathematical and mechanical science 
specially devoted to those branches of scientific investi- 
gation which have most interest for the navy ” 





ELECTROSTATICS AND MAGNETISM 
Reprint of Papers on Llectrostatices and Magnetism 
By Sr W Thomson, DCL,LLD,F.RS,FRSE, 
Fellow of St Peters College, Cambridge, and Professor 
of Natura! Philosophy in the University of Glasgow, 
(London Macmillan and Co, 1872) 


T” obzain any adequate idea of the present state of 
electro-magnetic science we must study these papers 
of Sir W Thomson’s It 1s true that a great deal of 
admuable work has been done, chiefly by the Germans, 
both 11 analytical calculation and in experimental re- 
searches, by methods which are independent of, or at 
least different fiom, those developed in these papers, and 
it 1s the glory of tiue science that all legitimate methods 
must leac to the same finaliesults But if we are to count 
the gain to science by the number and value of the ideas 
developec in the couse of the inquiry, which pieserve 
the 1esults of former thought in a form capable of being 
employed in future investigation, we must place Sir W 
Thomson s contributions to clectro-magnetic science on 
the very kigkest level 
One of the most valuable of these truly scientific, or 
screnceforming ideas, 1s that which forms the subject of 
the fist paper in this collection Two scientific pro- 
blems, each of the highest order of difficulty, had hitherto 
been considered from quite different pdints of view 
Cavendish and Poisson had investigated the distribution 
of electricity on conductois on the hypothesis that the 
particles of electricity exert on each other forces which 
vary inversely as the square of the distance between them. 
On the other hand Fourier had mvestigated the laws of 
the steady conduction of heat on the hypothesis that 
the flow of heat from the hotter parts of a body 
to contiguous parts which aie colder 1s proportional to 
the 1ate at which the temperature varies from point to 
point of the body The physical ideas involved in these 
two problems are quite different. In the one we have an 


Fan. 23, 1873 | 


NATURE 


219 





attraction acting instantaneously at a distance, in the 
ether heat creeping along from hotter to colder parts 
The methods of investigation were also different In the 
one the force on a given particle of electricity has to be 
determined as the resultant of the attraction of all the 
other particles In the other we have to solve a certain 
partial differential equation which expresses a relation 
between the iates of variation of temperature in passing 
along lines drawn in three different directions through a 
point Thomson, ın this paper, points out that these two 
problems, so different, both ın their elementary ideas and 
their analytical methods, are mathematically identical, 
and that, by a proper substitution of electrical for ther- 
mal terms in the original statement, any of Fouriter’s 
wonderful methods of solution may be applied to elect- 
rical problems, The electrician has only to substitute 
an electiified surface for the surface through which heat is 
supplied, and to translate temperature into electric poten- 
tial, and he may at once take possession of all Fourier’s 
solutions of the problem of the uniform flow of heat 

To render the results obtained ın the prosecution of one 
branch of inquiry available to the students of another 1s 
an important service done to science, but it 1s still more 
important to introduce into a science a new set of ideas. 
belonging, as in this case, to what was, till then, con- 
sidered an entirely unconnected science This paper of 
Thomson’s, published in February 1842, when he was a 
very young freshman at Cambridge, first introduced into 
mathematical science that idea of electrical action car- 
ried on by means of a continuous medium which, though 
it had been announced by Faraday, ahd used by him as 
the guiding 1dea of his researches, had never been appre- 
ciated by other men of science, and was supposed by 
mathematicians to be inconsistent with the laws of elec- 
trical action, as established by Coulomb, and built on by 
Poisson It was Thomson who pointed out that the ideas 
employed by Faraday under the names of Induction, 
Lines of Force, &c., and implyimg an action transmitted 
from one part of a medium to another, were not only 
consistent with the results obtained by the mathe- 
maticians, but might be employed in a mathematical 
form so as to lead to new results One of these new e- 
sults, which was, we have reason to believe, obtained by 
this method, though demonstrated by Thomson by a very 
elegant adaptation of Newton’s method in the theory of 
attraction, is the “ Method of Electrical Images,” leading 
to the “ Method of Electrical Inversion ” 

Poisson had already, by means of Laplace’s powerful 
method of spherical harmonies, determined, in the form 
of an infinite series, the distribution of electricity on a 
sphere acted on by an electrified system. No one, how- 
ever, seems to have observed that when the external 
electrified system 1s 1educed to a point, the resultant 
external action 1s equivalent to that of this point, together 
with an imaginary electiified pomt within the sphere, 
which Thomson calls the electric «mage of the external 
point 

Now if ın an infinite conducting solid heat 1s flowing out- 
wards uniformly from a very small spherical source, and 
part of this heat 1s absorbed at another small spherical 
surface, which we may call a sz##, while the rest flows 
out in all directions through the infinite solid, it 1s easy, 
by Fourier’s methods, to calculate the stationary tempe- 
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rature at any point in the solid, and to draw the 1iso- 
thermal surfaces One of these surfaces 1s a sphere, and 
if, in the electrical problem, this sphere becomes a conduct- 
ing surface ın connection with the earth, and the external 
source of heat 1s transformed nto an electrified point, 
the sink will become the zmage of that point, and the 
temperature and flow of heat at any pomt outside the 
sphere will become the electric potential and resultant 
force 

Thus Thomson obtained the rigorous solution of elec- 
trical pioblems relating to spheres by the mtroduction 
of an imaginary electrified system within the sphere. 
But this imagimary system itself next became the 
subject of examination, as the result of the transfor- 
mation of the external electrified system by reciprocal 
radi vectores, By this method, called that of electrical 
inversion, the solution of many new problems was ob- 
tamed by the transformation of problems already solved. 
A beautiful example of this method ıs suggested by 
Thomson in a letter to M. Liouville, dated October 8, 
1845, and published in Leouvelle’s Fournal, for 1845, but 
which does not seem to have been taken up by any mathe- 
matician, till Thomson himself, in a hitherto unpublished 
paper (No xv of the book before us), wrote out the 
investigation complete This, the most remarkable 
problem of electrostatics hitherto solved, relates to the 
distribution of electricity on a segment of spherical sur- 
face, or a bowl, as Thomson calls it, under the influence 
of any electrical forces, The solution includes a very 
important case of a flat circular dish, and of an mfinite 
flat screen with?a circular hole cut out of it, 

If, however, the mathematicians were slow in making 
use of the physical method of electric inversion, they 
were more ready to appropriate the geometrical idea of 
Inversion by reciprocal rade vectores, which 1s now well 
known to all geometers, having been, we suppose, dis- 
covered and re-discovered repeatedly, though, unless we 
are mistaken, most of these discoveries are later than 
1845, the date of Thomson’s paper 

But to return to physical science, we have in No vu. 
a paper of even earlier date (1843), in which Thomson 
shows how the force acting on an electrified body can be 
exactly accounted for by the diminution of the atmospheric 
piessure on its electrified surface, this diminution being 
everywhere proportional to the square of the electrifi- 
cation per unit of area Now this diminution of pressure 
is only another name for that zezszex along the lines of 
electric force, by means of which, in Faraday’s opinion, 
the mutual action between electrified bodies takes place 
This short paper, therefore, may be regarded as the germ 
of that course of speculation by which Maxwell has 
gradually developed the mathematical significance of 
Faraday’s idea of the physical action of the lines of force 

We have dwelt, perhaps at too great length, on these 
youthful contributions to science, in order to show how 
early in his career, Thomson laid a solid foundation for 
his future labours, both in the development of mathe- 
matical theories and in the prosecution of experimental 
research Mathematicians however will do well to take 
note of the theorem in No xu, the applications of which 
to various branches of science will furnish them, 1f they 
be diligent, both occupation and renown for some time 
to come, 
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We must now turn to the next part of this volume, 
in which the mathematical electrician, now established as 
a Professor at Glaszow, turns his attention to tke 
practical and experimental work of his science In such 
woik the mathematician, if he succeeds at all, proves 
himself no mere mathematician, but a thoroughly furnished 
man of science And first we have an account of that 
research mto atmospheric electricity which created a de- 
mand for electrometeis , then a series of electrometers of 
giadually improving species, and lastly, an admurable 
report on electrometers and electrostatic measurements, 
in which the results of many years’ experience are given 
in a most instiuctive and scientific form In this report 
the different instruments are not merely described, but 
classified, so that the student 1s furnished with the means 
of devising a new instrument to suit his own wants. He 
may also study, in the recorded history of electrometers, 
the principles of natural selection, the conditions of the 
permanence of species, the retention of rudimentary 
oigans in manufactured articles, and the tendency to 


rotation of the plane of polarised light discovered by 
Faraday implies an actual rotatory motion of something, 
and tha^ this motion 1s part of the phenomenon of mag- 
netism, he adds — 


“ The explanation of all phenomena of electro-magnetic 
attractian or repulsion, and of electro-magnetic induction, 
is to be looked for simply in the inertia and pressure of 
the matter of which the motions constitute heat Whether 
this matter ıs or 1s not electricity, whether 1t 1s a coan- 
tinuous fluid interpermeating the spaces between molecu- 
lar nuclei, or is itself molecularly grouped , or whether 
all matter 1s continuous, and molecular heterogeneous- 
ness consists in finite vortical or other relative motions of 
contiguous parts of a body, it 1s impossible to decide, 
and perhaps in vain to speculate, in the present state of 
sc.ence 7 


The cate of these remarks 1s 1856. In 1861 and 1862 
appeared Maxwell’s “theory of molecular vortices applied 
to magnetism, electricity, &c.” which may be consideied 
as a development of Thomson’s idea ina form which, 
though rough and clumsy compared with the realities of 


reversion to older types in the absence of scientific control | nature, nay have served its turn as a provisional hypo- 


A good deal of Sir W Thomson’s practical electrical 
work 1s not referred to ın this volume. Itisto be hoped 
that he will yet find tıme to g:ve some account of his many 
admirable telegraphic contrivances in galvanometers, 
suspended coils, and recording instruments, and to 
complete this collection by his papers on electrolysis, 
measurement of resistance, electric qualities of metals, 
thermo-electricity, and electro-magnetism in general 

The second division of the book contains the theory of 
magnetism 

The first paper, communicated to the Royal Society in 
1849 and 1850, is the pest imtroduction to the theory of 
magnetism that we know of The discussion of particulai 
distributions of magnetisation 1s altogether original, and 
prepares the way for the theory of electro-magnets which 
follows This paper on electro-magnets 15 interesting as 
having been in manuscript for twenty-three years, during 
which time a great deal has been done both at home and 
abroad on the same subject, but without in any, degree 
tienching upon the ground occupied by Thomson in 
1847 Though in these papers we find several formidable 
equations bristling with old English capitals, the reader 
will do well to observe that the most important results 
are often obtained without the use of this mathematical 
apparatus, and are always expressed in plain scientific 
English 

As regards the most interesting of all subjects, the 
history of the development of scientific ideas—we know 
of few statements so full of meaning as the note at p 419 
relating to Ampéres’ theory of magnetism, as depending 
on electric currents, flowing m circuits within the mole. 
cules of the magnet ; he goes on to say — 

“From twenty to five-and-twenty years ago, when the 
materials of the present compilation were worked out, I 
had no belief ın the reality of this theory , but I did not 
then know that motion 1s the very essence of what has 
been hitherto called matter Atthe 1847 meeting of the 
Bnush Association in Oxford, | learned from Joule the 


dynamical theory of heat, and was forced to abandon at 
once many, and gradually from year to year all other, 


statical preconceptions regarding the ultimate causes of ! 


apparently statical phenomena” 


thesis 

The concluding sections of the book before us are 
devoted to illustrations of magnetic force denved from 
the motion of a perfect fluid. They are not put forward 
as explinations of magnetic force, for in fact the forces 
are of the opposite kind to those of magnets. They 
belong more properly to that remarkable extension of the 
science of hydiokinetics which was begun by Helm- 
holtz and so ably followed up by Thomson himself 

The conception of a perfectly homogeneous, incom- 
pressible frictionless fluid is as essential a part of pure 
dynamics as that of a circle ıs of pure geometiy It ıs 
true that the motions of ordinary fluids are very imperfect 
ilustist.ons of those of the perfect fluid. But it 1s equally 
tiue that most of the objects which we are pleased to cal! 
circles are very 1mperfect representations of a true circle, 

Neither a perfect fluid nor a perfect circle can be formed 
from the materials which we deal with, for they aie 
assemblages of molecules, and therefore not homoge- 
neous except when regarded roughly in large masses 
The perfect circle is truly continuous and the perfect 
fluid is truly homogeneous 

It follows, however, from the investigations of Helm- 
holtz and Thomson that 1f a motion of the kind called 
rotatzonal \s once set up ın the fluid, the portion of the 
fluid to which this motion is communicated, retains for 
ever, during all its wanderings through the fluid mass, 
the character of the motion thus impressed on ıt 

This vortex then, as Helmholtz calls it, be ıt laige or 
small, possesses that character of permanence and indi- 
viduality which we attribute to a material molecule, while 
at the same time it 1s capable, while retaining its essential 
characteristics unchanged both ın nature and value, ot 
changing its form in an infinite variety of ways, and of 
executing the vibrations which excite those rays of the 
spectrum by which the species of the molecule may be 
discove.:ed. It would puzzle one of the old-fashioned 
httle round hard molecules to execute vibrations at all 
There was no music in those spheres 

But besides this application of hydiokinetics to this 


í new conception of the old atom, there is a vast field of 
After a short, but sufficient, proof that the magnetic | 


high mathematical inquiry opened up by the papers of 
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Helmholtz and Thomson It ıs to be hoped that the 
latter will soon complete his papers on Vortex Motion 
and give them to the world But why does no one else 
wok in the same field? Has the multiplication of 
symbols put a stop to the development of ideas ? 
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OUR BOOK SHELF 


Natural History Transactions of Northumberland and 
Durham Vol IV Part II (Wilhams and Norgate ) 


THIS volume of upwards of 250 pages confirms the repu- 
tation already attained by the Tyneside Naturalists’ Field 
Club, as being one of the most efficient provincial scientific 
societies in the kmgdom Nearly all the papers are of real 
and permanent value, and it 1s to be hoped that cre long 
some means will be found of bringing the work of this and 
similar societies before a larger public than is likely to be 
reached by “Transactions,” which are seldom seen by 
any but the members or their friends A laige part of 
the volume 1s devoted to the excellently compiled Me- 
teorological Reports for 1870 and 1871, by the Rev 
R F Wheeler, MA There 1s here much valuable ma- 
terial, more interestingly and artistically put together 
than such reports usually are M: T J Bold con- 
tributes a well-arranged catalogue of 151 species of Æe- 
nuptera-Heteroptera of Northumberland and Durham 
Mr Bold contributes besides many valuable notes on 
various other kinds of insects found in the district so well 
worked by the Tyneside society, Mr Bold deserves the 
highest credit fo. the quantity and quality of his wok 
Messrs A. Hancock and T Atthey describe a con- 
siderable portion of a Mandibular Ramus of Antra- 
cosaurus Russell: (Huxley), found in the new ironstone 
shale of Fenton , they also add some notes on Loromma 
Almannt (Huxley), and on some additional remains of 
Archichthys Suleidens (Hancock and Atthey), recently 
found at Newsham The same gentlemen contribute a 
few remarks on Dipiernus and Crenodus, and on their rela- 
tionship to Ceratodus For stert (Krefft) A well-arranged 
list of the non-parasitic marine Copepoda of the north-east 
coast of England ıs Mr G S Buady’s contribution to the 
volume The President’s address, consisting mainly of a 
graphic account of the numerous club eacursions during 
1871, 1s the last paper in the volume, one of the most valu- 
able features of which is the numeious and carefully 
executed lithographs which are appended Nearly every 
paper 15 illustiated Altogether it 1s a thoroughly satıs- 
factory specimen of work 








LETTERS TO THE EDITOR 


{ The Editor does not hold hinself responsible for opinions expressed 
by hs correspondents, No notwe is taken of anonymous 


communications | 
Phosphorescence in Fishes 


THE only reliable observations of active phosphorescence in 
fishes duung life, known to the writer, me the following, to 
which, perhaps, may be added, the somewhat obscure observa- 
tions on Llemeramphus lucens, communicated to G Cuvier by 
Reinwardt — 

1 The observations of the two Bennetts (“ Whaling Voyage” 
and ‘‘Gatherings in Australia”) on a small luminous shark 
(Squalus fulgens Jsistius brasthensts, QG) (Perhaps also ob- 
served by Giıglioli ) 

2 The observations of J Bennett on the lummosity of Scope- 
lus stellatus (lce ) ° 

3 The luminosity of the head of Ast onesther niger observed 
by Remhardt (Videnskab Meddel fd naturlust Forening 
Kyobenhayn, 1353) 

Very probably the faculty is widely diffused among Scofelords 
(sensulatiore), and Dr Gunther may be quite right in speaking 


of certam enigmatical organs in the skin of these fishes as their 
*iuminous phosphorescent organs ” 

In Mr Saville Kent’s very sensible remarks on the phospho- 
rescence (erroneously ascribed to several other fishes), in vol 
vu p 47 of Nature, I find a statement that startled me 
alittle, viz , that ‘‘1t has been proved beyond doubt that certain 
fish, Cyclopterus lumpus, for stance, do possess highly luminous 
pioperties’’ (durimg life, of course, oi Mr S K would not have 
mentioned it at all in this connection) I think that the observa. 
tions regarding Cyclopterus lumpus, upon which this statement 
1s based, are unknown to other zoologists than the writer, and 
that they would be much obliged to Mr S K fora reference 
to his source of information Z 


— a 


Movements of the Earth’s Surface 


Ir is, I beheve, commonly supposed by geologists that the 
movements of the surface of the earth are caused by the refri. 
geration and contraction of the interior But since the glacial 
epoch the suiface of the earth has become warmer , conse- 
quently since that tıme a heat wave must have been passing from 
the surface towards the centre, and consequently since that time 
no refrigeration ror contraction of the intetor can have taken 
place If, therefore, movements of the earth’s surface were due 
to th's cause only, no such movements should have taken place 
since the glacial epoch F W HUTTON 

Wellington, New Zealand, Nov 10, 1872 


Meteor Observed at Mauritius 


ON Nov 7 last, about 7 o'clock Pw, I saw the most beau. 
tiful meteor fall that I ever remember observing in my life, 
My face was tuned m the opposite direction, but an unusually 
bullant and sudden flash of light, above tke brightness of the 
moonsh.ne, caused me to turn suddenly round in the direction 
the effulgence came from, and I saw a very large meteor majes- 
tically falling through the distance, seemingly of about eight or 
ten yards I am not much of an astronomer, but I think it 
must have fallen, apparently, from some point m Aquanus 
What particularly stiuck me in its appearance was that it was 
beautifully distinct, and round as the full moon, but seemingly 
about the th of a diameter larger I ought, perhaps, rather to 
compare it to the moon at the end of her first quarter [See 
p 231 of this Number ] 

A quarter of its disc only was lummousand briluant, while the 
upper three-quarters emitted no luminosity, bemg ofa dull, dusky, 
stone-brown colour Here the cncular ontline was perfectly 
distinct, while the brightness of the lower lımb took away all 
distinctness of outime there, making ıt appear slightly more 
prominent, besides throwing beyond the outline of the meteor 
itself a beautiful soft, steady, very bight radiance of a bluish 
white tint, which wluminated momentarily the whole heavens 
It was observed by other people, and one peison described to 
me having seen a similar meteor fall about this time last year, 
the disc appeaimg ‘‘about the size of a saucer,” entirely 
lummous, but then no moon was shining 

W. WRIGHT 





Moon’s Surface 


May not the white, telescopic appearance of the moon’s sur- 
face, resembling snow in many parts, be explained by the fact 
that the extinct volcanoes of our satellite are covered with crystals 
of salt ? 

Any person who 1s accustomed to view the moon through a 
telescope must, I think, have been struck with the dazzling snow- 
white appearance of the mountains May not an explanation of 
this be deduced from the experiences gained by the last eruption 
of Vesuvius ? 

“ One of the most curious phenomena observed 1s the power of 
burning lava to retain an enormous quantity of water and salt, 
which it does not allow to escape till ıt begins to cool ; 
The formation of salt 1s shown generally over the whole stretch 
of lava emitted ın 1872 Soon after the surface cools ıt 1s covered 
with a hght crust of salt ”—-.See NATURE, vol vu p 2 

Is it not, therefore, probable that the numerous lava beds of 
the extinct volcanoes in our satellite may be coated with salt, 
bleached to the whiteness of snow ? 

C H W MERLIN 


British Consulate, Athens, Nov 23 
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The Twinkbne of the Stars 


EVERY one who observes the stars at all must have noticed 
that they twinkle much more on some nights than on others, 
and this irrespective of any sensible difference ın the clearness 
of sky orar On rare occasions the twinkling becomes a really 
striking phenomenon, and at such times it is interesting to note 
the series of changes wh.ch together make up a ‘twinkle ” 
For this purpose it 1s convenient to select two stars of suitable 
sıze and distance apart, end to look steadfastly at one, while 
the attention 1s directed to the othe- The star which 1s not 
looked at will become alternately visinle and invisible, and the 
manner in whtch these changes succeec each othe: will be found 
rather remarkable 

On the evening of the 1st of the present month, observing an 
unusual degree of twinkling, I made the above experiment on 
the stars e (Epsilon) and ¢ (Zeta) of Ursa Major Looking 
steadily at either one of these, I noticed that the other, which 
was normally quite apparent, became every now and then totally 
invisible, and that not for an instant, but fo. a period of some 
duration On one occasion I actually counted 30 m the interval 
of disappearance, and this I found afterwards to correspond to 
five seconds More frequently, the star would be invisible for 
one or two seconds, then suddenly flash mto full brilhancy, and 
after a variable interval vanish as suddenly again 

From this ıt would appear that a ‘‘twinkle,” at least when 
strongly maiked, may be resolved irto a sudden accession of 
bnghtness following a more or less prolonged period of com- 
parative obscuration 

Stars may easily be found which will show the phenomenon I 
have described, even more strikingly than the two above named 
I once tried two of the bright stars :n Orion, and ın this case 
the apparent sudden and absolute extinction, from time to time, 
of a conspicuous object, produced an effect almost starting 

Clifton, Dec 12 GEORGE F BURDER 
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Logarithmic Tables 


THE general procedure m determing numerical values in a 
scientific investigation 1s as fo!ows From a few observations 
we first compute the appioximate values of certain constants, 
using for this purpose a theory which 1s purely a mathematical 
fiction, and then, secondly, by comparison with extended series 
of observations we form equations of conditions, and determine 
the small corrections required by the approximate values of the 
constants In the first part of this work logarithms of seven or 
more decimal places are necessary, but in the second part, which 
1s generally by far the most labonous, logarithms of four and five 
decimals can be extensively used Hence itis important that 
we should have well-arranged and convenient tables of such 
loganthms An objection to nearly all the small tables that I 
have seen is that they are encumbered with tables that are not 
necessary to, or which do not properly accompany a table of 
logarithms, such as anti-logarithms, tables of meridinal parts, 
&c , and the result 1s that the logarithmic tables are made 1n- 
convenient for use 

In the logarithmic tables recently edited by Prof J M Peirce, 
(Ginn Brothers, Boston, 1371), the arrangement of the logarithms 
of numbers and of the Gaussian logarithms leaves nothing to be 
desired, and the method of printing the agreement ın larger type 
isa good one In his table of the trigonometric functions Prof 
Peirce has also introduced a good idez m giving the double ar- 
gament, arc and time This arrangement of the trigonometric 
function is however different from the one generally given, and 
hence for a computer accustomed to the common tanle is not 
convenient I think that a table of four figure logarithms, ın 
which the logarithms of numbers and the Gaussian logarithms 
should be printed after the arrangement and with the excellent 
type and paper adopted by Prof Peirce, and with the trigono- 
metric functions arranged in the common order with the double 
argument a/c and “ime, and which shculd contain nothing else, 
is a desideratum 

For tables of five decimal places I would follow thesame order 
of arrangement, but would print the argument to the trigono- 
metric function in arc only, and would add a small table of 
squares for use in least square work ASAPH ITAL 

Washington, Nov 9 





€ Will-o’-the-Wisps ” 


Pror, GEIKIE, ın his introductory lecture of the Murchison 
Chair of Geology at Edinburgh, which appeared in NATURE, vol, 


vi, p 184, mentions that he never had the good fortune to en- 
counter cne of these legendary sprites It may not be unm- 
teresting to some of your readers to know that they are still 
extant On October 5 last Lwas walking to the ‘* Lizard” with 
a friend, and near Ruan Major we saw a light travelling fast 
over tne courtry, which my friend took to be the light of a dog- 
cart As there was no road in the neighbourhood we watched, 
and soon saw two others rising from the same place and bound- 
ing over the country till they seemed to be about thirty feet from 
the ground in a swampy field opposite us, when they disap- 
peared Another rose from thé other side of the field, and after 
reaching ‘he middle of the field, ıt also disappeared In about 
ten minutes we saw five or six, but none afterwards 

I have asked several farmers of the district and many of my 
friends if they had ever seen any, but have only met with one 
farmer wao said that when a boy he used to see them on Goon. 
hilly Downs adjoinmg The geological formation of this district 
1s serpentine HiowARD Fox 

Falmouth, Jan 15 





Spectroscopic Observations 


IN corrubaration of Capt Herschel’s statements regarding the 
mistal.en idea of high dispersive power being essential to success 
m observations of solar promimences, I beg to give a few results 
obtained dy £ direct vision spectroscope of dispersive power m- 
sufficient to separate D 

An object glass of 2” diameter and 2’ 53” focal length (solar) 
was aitacned to this spectroscope in January last, and on the 
first obse-vat.on—using coloured glass that absorbed rays from 
B to a point rather less refrangible than F-—the latte. line was 
found bright at four pomts on the sun’s penphery, the sht being 
placed radial as well as tangential te the mb 

Since then I have frequently observed prominences with and 
without the coloured gless, and on one occasion obtained G 
bright In tus case the prominence, which occurred on the day 
preceding the binocular eclipse of June last, was a small one, but 
C, the line near D, and F, were all intensely vivid 

By the same spectroscope can be obs rved the brilliant lines 
of y Argus, zs also the principal lines of a large number of stars, 
without using a cylrdrical lens 

At the rec end of the spectrum I have obtained a broad belt 
of atmospheric absorption lines still less refrangible than the 
solar line that hes beyond the double atmospheric band on the 
red side of A. 

I do not qute agree with Captain [ferschel ın attributing 
nothing to an Indian atmosphere, for the air here 1s doubtless 
more homogeneous than in the variable climes of Europe, but 
his piotest against the prevalent notion of instruments of small 
dispersion being worthless for solar observations cannot be too 
widely circulated 

Many valuable data have probably been Jost to science by ob- 
servers being unaware of the power of the instruments at their 
disposal to work out the problems of nature 


Manga'ore, Noy 26 E W PRINGLE 
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GEORGE CATLIN 


M R GEORGE CATLIN, whose death we referred 
“ to last week, died in Jersey City on the 23rd of 
December last, after a lingering and painful illness Mr 
Catlin was born at Wilksbarre, Pennsylvania, on the 26th 
of July, +796 

Mr Catlin began the series of Indian pamtings which 
has made “is name so well known everywhere, when 
accompanying Governor Clark, of St Louis, in the years 
1830 anc. 1831, while he was engaged in making treaties 
with several Indian tribes In 1832 he ascended the 
Missour) to Fort Union, and afterward returned in a 
canoe with two companions, a distance of 2,000 mules, 
visiting anc painting all the tribes, so numerous at that 
time on the whole leng-h of the river Between this and 
1847 he made several extended journeys among various 
North American tribes, often sailing hundreds of miles in 
a bark canoe, 

By this means he accumulated a large number of 
paintings representing the portraits of the principal 
men of the tribes, and pictures of savage life, which 
were exhibited by him ın various parts of the United 
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States. He then opened his collections ın London and 
Pans He was occupied m their display until 1852, when 
he went to Venezuela, and visited the Oronoco, Amazon, 
and Essequibo, taking a great numbe1 of pictues on his 
route He afterwards crossed the continent to Lima, and 
going northward visited the mouth of the Columbia River, 
Nootka Sound, Alaska, and Kamtcchatka From Van- 
couver Island he went to the Dalles, and up the Columbia 
River to Walla Walla, thence to the Salmon River Valley, 
and across the mountains into Snake River Valley at Fort 
Hall, thence to the Great Falls of the Snake River, and 
returning to Portland, proceeded to San Francisco and 
San Diego, From San Diego he ciassed the Colorado of 
the West and the Rocky mountains, and descended the 
Rio Grande del Norte ın a canoe to Matamoras 

Fiom Matamoras he set out for Sisal, in Yucatan, and 
thence proceeded to Havre Returning from that place 
in the fall of the same year (1855), he went to Rio Janeiro 
and Buenos Ayres Ascending the Paraguay and the 
Parana, he crossed the “Entre Rios” mountains to the 
head waters of the Uruguay, which he descended to the 
mouth of the Rio Negro, and returned again to Buenos 
Ayres From this place in 1856 he coasted the whole 
length of Patagonia, and then north to Panama, thence 
to Chagres, to Caraccas in Venezuela, to Santa Martha, 
and Maracaibo It is probable that this closed his 
active explorations, as he soon went back to Europe, 
where he stayed until a year or two ago,when he returned 
tothiscountry Continually accumulating paintings in all 
his expeditions, their aggregate was very great, and on 
opening an exhibition of the greater pait of them in the 
museum of the Smithsonian Institution in the winter of 
1871 and 1872, they attracted great attention from visi- 
tors They are now boxed up im that institution, 
awaiting disposal Mr Catlhin’s object in biinging them 
to Washington was to secure an appropriation from Con- 
giess for ther purchase, tius to include the remainder 
of his collection, which is now in Philadelphia 

The paintings of Mr Catlin, although far from being un- 
exceptionable as works of art, are of very great value as 
ethnological representations , and it 1s vay much to be 
hoped that some measures may be taken to get the entire 
collection permanently preserved and studied Espe- 
cially in view of the fact tnat by far the greater number 
of the Noith American titbes included in his represen- 
tations have either become exterminated or have changed 
their habits of life, the interest and value of Mr Catlin’s 
faithful portraitures may well be realised 

The first work published by Mr Catlin was entitled, 
“ Tilustrations of the Manners, Customs, and Condition 
of the North American Indians, written during Eight 
Years of Travel and Adventure among the wildest and 
most remarkable Tribes nowexisting ” This was illustrated 
with over three hundred steel-plate engravings from his 
gallery, and has long been a work of reference on sub- 
jects connected with the American aborigines, having 
passed through a number of editions Some of his other 
works were, “North American Portfolio of Hunting 
Scenes,” “Notes of Eight Years’ Travel and Residence 
in Europe,” “Life among the Indians,” “ Okeepah,” 
“ The Subsided and Uplifted Rocks of North America,” 
&e. 





ON THE OLD AND NEW LABORATORIES AT 
THE ROYAL INSTITUTION* 

A TIME when, through temporary absence from one 

chair, and through a change of occupancy of the 

other, we are deprived of the presence of our two Pro- 

fessors, seems to offer an opportunity for reviewing the 

past justory, the scientific results, and the future prospects 


of our laboratories A time when, through circumstances 


* A lecture delivered on Fnday evening last by Wilham Spottiswoode, 
LLD Treasurer R S and R I 
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which cause us much regret, we aie deprived, at our even- 
ing meetings at least, of the presence of our Secretary, 
offers perhaps the only occasion when the task of such a 
review could fall to other hands than his The fact that 
it has fallen to mine 1s attributable to the office in which 
your votes have placed me, rathe: than to any individual 
quahfications of my own And ıt would have been 1m- 
possible for me to undertake the task, had he not placed 
at my disposal his wide-spread information upon many 
branches of science, as well as his intimate knowledge of 
the history of the Institution, to the well-being of which 
his care and devotion have so largely contributed. 

The first dawn of our history is to be sought among 
those stormy yeais with which the last century drew 
towards its close, and out of which many new thoughts 
and aspirations of men took their birth 

Its character, ın accordance with the views of its early 
piomoter, Count Rumfoid, was at first far more industrial 
than it eventually became Its two gieat objects were 
“the general diffusion of the knowledge of all new and 
useful improvements, and teaching the application of 
scientific discoveries to the improvement of arts and 
manufactures, and to the inciease of domestic comfort 
and convenience” The Institution was to contam models, 
or actual specimens of fire-places and kitchen utensils for 
cottages, farm-houses, and large dwellings, a complete 
laundry for a gentleman’s family; grates and chimney 
pieces , brewers’ boilers , distillers’ coppers , ventilators , 
limekilns , steam-boilers ; spinning wheels, agricultural 
implements , bridges, &c , and at one time some eighteen 
oi twenty young mechanics were actually boarded and 
lodged ın the house The1ecords of our early proceedings 
give an instance, illustrating the views of the founders. 
In January, 1800, when the designs for the theatre, 
model-room, and workshops were formed, the architect 
proposed that the laboratory should occupy the position 
which it ultimately held But, with a view to giving 
more room to the workshops, the proposal was set aside 
in the very next month, and the space in the basement 
under the theatre assigned to the purpose Happily, 
however, before the building had reached the first foor, 
this position was found unsuitable , and further consider- 
ation devised the laboratory, which we have all known so 
well as that of Davy, of Faraday, and of Tyndall A 
staircase leading to it from the front hall, although long 
since closed, was removed only in 1866, to make room for 
Prof Tyndall’s smoke chamber. 

From Count Romford’s final departure from England 
in 1802 we may date the decline of the industrial element, 
some echo of which still rings in ou: motto, “ Ilustrans 
commoda vite ,” and early in the following year a definite 
Proposa to give up that part of the original plan was 
made. 

From a report to the managers in 1803, 1t appears that, 
although chemistry had always been a primary oLject of 
the Institution, yet from motives of economy nothing 
more had been done in the way of either laboratory or 
apparatus than was necessary for the immediate purpose 
of the lectures It was consequently proposed that the 
workshop should be added to the laboratory and fitted 
with seats for 120 persons, and the forge adapted to 
chemical purposes The report ends as follows —“ This 
laboratory will be equal, or indeed superior, to any in this 
country, and probably to any on the Continent.” 

The chemical laboratory was altered in accordance with 
that report, and remained unchanged until 1863, when, on 
the appointment of Dr Frankland to the Professorship 
of Chemistry, the lecture seats were removed so as to 
adapt the room mote properly to purposes of scientific 
research 

It 1s interesting to contrast the verdict of 1873 with 
that of 1803 “Originally built,” to quote Dr Bence 
Jones’s own. words, “as a workshop for blacksmiths, fitted 
with a forge, and furnished with bellows which only last 
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summer left the Institution, our chemical laboratory was 
probably the very worst in London ” 

The physical laboratory remained unchanged, and 
although Professor Tyndall fo: himself desired nothing 
more than to continue his researches in a place which his 
imagination filled with the recoltections of his prede- 
cesso1s, he still acquiesced in the proposal for rebuilding, 
for the sake of his successors, and ın the interest of the 
sister science of his colleague 

Thus much about the material fabric of our laboratories 
Next as to the scientific work of which they have been 
the birthplace 

Of the great names connected with this building fore- 
most in order of time, and very high in scientific 1ank, 
stands that of Dr Thomas Young His “ Theory of Light 
and Colours” will always stamp him as one “ whose genius 
has anticipated the progress of science,” and whose repu- 
tation has risen as men have better understood his worth 
His fist paper on the subject was presented to the Royal 
Society m November, r801, but the earliest printed 
account of his views is to be found in hs ‘ Syllabus of 
Lectures at the Royal Institution,” dated January 19, 1802 

With the criticisms of his theory published in the Zazn- 
burgh Review, with the circumstances which led to his 
withdrawal from the Institution, with his researches in 
Egyptian hieroglyphics, we are not here concerned But 
it ıs not too much to say of him, that without the Wave 
Theory of Light (of which he was one of the prime and 
main founders) to serve as a guiding-thread through the 
labyimth of phenomena, the long series of discoveries 
which have in this place culminated ın those of Tyndall 
in Radiation and Absorption, would have been impos- 
sible, 

It ıs often remarked that little nls, which have threaded 
their way from distant mountains, ultimately discharge 
themselves as mighty streams into the sea Yet between 
these two stages they flow quietly, but nct therefore less 
usefully, past smiling meadows and the naunts of men, 
And here is a httle scientific pastoral—.f ıt may be so 
called—flowing out of the highest conceptions of the 
theory of undulations, and furnishing, zo use his own 
words—a simple instrument “ for measuring the diameters 
of the fibres of different kinds of wool’ * [The lecturer 
then described and exhibited on the screen the principle 
of Dr Young’s eriometer | 

Our next name ıs that of Davy, an account of whose 
discoveries would require a volume, and a baie recital of 
them would be long I quote the following notes fiom the 
pen of our Secretary, and wish that he had been here to 
give life to the dry bones 

In 1806, when twenty-eight years of age, Davy did the 
work which formed his first Bakerian Lecture, “ On the 
Chemical Agencies of Electricity” Six vears previously 
he had written, “ Galvanism I have found, by numerous 
experiments, to be a process purely chemical” In the 
interim, water had been decomposed by electricity, 
and Davy began his researches with an inquiry into 
the changes produced in water by electricity His 
main conclusion was that “the kind of polarity of each 
element determined the electrical and chemical actions 
shown by it” The French Academy awarded him a 
medal for this work , and from these disccveries the fame 
of our laboratories took its rise 

The next year Davy began a new series of experiments 
on Polarity He exposed different substances to the 
action of platinum wires coming from a battery of roo 
cells, and on October 6 he wrote in his note-book, 
“Remarkable phenomena with potash” On the 19th 
he made the following entry. “A capital experiment 
proving the decomposition of potash” He worked at 
the decomposition of other alkalies until the 23rd No- 


* The King at this time had his flock of merino sheep, and S 
Banks had the care of them at Kew On his recovery fen his first Jeepa 
attack the King would only call the P R S his woolstapler 


n 


vember, when he was attacked by a fever which proved 
nearly fatal to him. 

The importance of these decompositions to the recent 
science of spectral analvsis, although not dreamt of at 
the time, can hardly be overrated , and I will therefore 
venture to interrupt my narrative for a moment by an 
experiment,—a very well-known one, which will seive to 
illustrate the pomt [The speaker then exhibited the dark 
absorption line of sodium, but so arranged as to show 
the dark lme zz the centre of and not entirely obliterating, 
the bright line , proving that a certain density of vapou 
1g necessary for complete absorption | 

In 1808 he began to work on the composition of muri- 
atic acid and with a new battery provided for him 
by subscrption, he attacked different substances with 
increased energy In 1810 he sent to the Royal Society 
his researches on oxymuriatic acid and the elements of 
muriatic acid, on what 1s in fact now known as chlorine, 

In 1811 he mace the acquaintance of Mrs Appreece, 
and in 1812 wrote to his brother, “ In a few weeks I shall 
be able to return to my habits of study and research I 
am going to be married to-morrow, and have a fan 
prospect of happiness with the most amiable and intel- 
lectual woman I have ever known” The issue of these 
hopes has been written by his biographers , but the dis- 
appointment of the last seventeen years of his life 1s 
illuminated by the invention, not less original in its con- 
ception than benevolent in its object, of the Safety Lamp. 

The great value of this contrivance, and of questions 
arising out of it, will I trust, be sufficient apology for 
diverging again from my story ın orde: to mention some 
very important experiments now in progress by Mr Gal- 
loway Explosiors, ıt 1s well known, occur even in cases 
where the safety lamp ıs used And it has been noticed 
that ın these cases they occur most frequently after the 
firmg of a blasting shot in the neighbourhood , and as ıt 
was almost certain that the penetration of the fire-damp 
through tke gauze of the lamp was not due to a sudden 
flow of gas from one part of the mine to another, 
experiments have been instituted to determine whether 
the transmission of the sound wave, or wave of compres- 
sion, may not have been the means of producing the 
mischief Through the kindness of Mr Galloway we 
have here a tube arranged for making such an experi- 
ment At one end theie 1s the inflammable current 
burning outside a safety lamp , in the centre ts an elastic 
diaphragm, and at the other end a pistol will be fned, by 
the explosion of which a sound wave will be propagated 
along the cube On the arrival of the sound wave at the 
extremity of the tube, the combustion will penetiate the 
safety lamp But I here leave the matter in the hands of 
Mr Gallcway, of whose experiments we hope to hear 
more hereafter, 

(To be continued ) 


PROFESSOR TYNDALL IN AMERICA 


W EAT would the readers of any of our daily papers 

thiak, if they found half-a-dozen of its columns for 
six days on end, filled with verbatim reports of scientific 
lectures’ Would not they be inclined to think their 
pape: was in its dotage? But this has been done in 
the case of the Mew York Tribune, ın whose columns, 
day after day, have appeared verbatim reports, with 
ulustrations, of the six lectures which Prof Tyndall 
delivered on Light in New York during the last days 
of last year? Not only has this been done, but the 
whole series of lectures has been issued on a sepa- 
rate sheet of four pages, each page as large as that 
of any of our daily papers, with twenty illustrations 
somewhat rude no doubt, but quite intelligible This 
valuable sheet 1s sold at the astounding price of three 
cents, and as it has nota single advertisement, ıt must 


Tt is certainly a note- 
sh could be witnessed 


Englishman.” The following are a few passages from 
s concluding lecture :— 
is never to be forgotten that not one of those great 
ators, from Aristotle down to Stokes and Kirch- 
any practical end in view, according to the ordi- 
nition of the word ‘practical? They did not 
themselves money as an end, and knowledge 
of obtaining it. For the most part, they nobly 
this process, made knowledge of their end, and 
ey as they possessed the means of obtaining it. 
y see to-day the issues of their work in a thousand 
aul forms, and this may be thought sufficient to 
it, if not ennoble their efforts. But they did not 
k for such issues ; their reward was of a totally diffe- 
sind. In what way different? We love clothes, we 
d, we love fine equipages, we love money, and 
ho can point to these as the results of his 
justifies these efforts before all the world. 
aand England more especially he is a practi- 
But I would appeal confidently to this assem- 
er such things exhaust the demands of human 
Given clothes, given food, given carriages, given 
-is there no pleasure beyond what these can cover 
the possessor of them would still covet? The very 
here for six inclement nights of this audience, em- 
am told, toa great extent, the mental force and 
this city, is an answer to my question, I 
I such an assembly that there are joys of the 
rell as joys of the body, or that these pleasures 
instituted the reward of our great investi- 
don by the whisperings of natural truth, 
and self-denial, they often pursued their 
th the ruling passion strong in death, some of 
when no longer able to hold a pen, dictated to their 
s the results of their labours, and then rested from 
em for ever. .. . That scientific discovery may put not 
-dollars into the pockets of individuals, but millions 
the exchequers of nations, the history of science 
roves; but the hope of its doing so is not the 
yer of the investigator. It never can be his 
power, — 
. analysed, what are industrial America and 
England? If you can tolerate freedom of 
on my. part, I will answer this question by an 
Strip a strong arm, and regard the knotted 
yhen the hand is clinched and the arm bent. Is 
exhibition of energy the work of the muscle alone? 
no means. The muscle is the channel of an influence, 
ithout which it would be as powerless as a lump of 
lastic dough. It is the delicate unseen nerve that un- 
otks the power of the muscle. „And without those fila- 
ants of genius which have beea’shot like nerves through 
he body of society by the original discoverers, industrial 
erica and industrial England would, I fear, be very 
Th in 


f reproduction, Qur great 
ifficient work for a time; 


but if their spirit die out, we shall 
ally in the condition of those Chinese mention: 
Tocqueville, who, having forgotten the scientific « 
what they did, were at length compelled to copy 
variation the inventions of an ancestry who, wiser 
themselves, had drawn their inspiration direct. 
Nature. | 

“To keep society as regards science in healthy 
three classes of workers are necessary : Firstly, the 
vestigator of natural truth, whose vocation it is to pursi 
that truth, and extend the field of discovery for the truth’s 


secondly, the teacher of natural truth 
is to give public diffusion to the know 


These t 

ought to coexist, and interact upon each othe 
the popular notion of science, both in this country. 
England, often relates, not to science strictly so ç; 
but to the applications of science. Such applicat 
especially on this continent, are so astounding— 
spread themselves so largely and umbrageously befo 
the public eye—as to shut out from view those workers w 
are engaged in the profounder business of discovery.” 

After quoting De Tocqueville on the supposed u 
favourable influence which republicanism has on 
advance of science, Prof. Tyndall says :— 

“It rests with you to prove whether these. 
necessarily so, whether the highest © 
cannot find in the midst of you a tran 
should be loth to gainsay so keen an obse 
profound a critical writer, but, since my arriv: 
country, I have been unable to see anything in th 
stitution of society to prevent any student with th 
of the matter in him from bestowing the most steg 
devotion on pure science. If great scientific result: 
not achieved in America, it is not to the small agitati 
of society that I should be disposed to ascribe the defi 
but to the fact that men among you who possess 
genius for scientific inquiry are laden with duties o; 
ministration or tuition so heavy as to be utterly 
patible with the continuous or tranquil medita: 
original investigation demands. I do not think th 
of things likely to last. I have seen in Amer 
ness on the part of individuals to devote t] 
the matter of education to the service of th 
wealth, for which I cannot find a parallel elsew 

“This willingness of private men to devote fortun 
public purposes requires but wise direction to enab 
to render null and void the prediction of De Tocquevill 
Your most difficult problem will be not to build instit 
tions, but to make men; not to form the body, but 
find the spiritual embers which shall kindle within. 
body a living soul. You have scientific genius am fa 
you; not sown broadcast, believe me, but still scat 
tered here and there. Take all unnecessary impediments 
out of its way. You have asked me to give these 
lectures, and I cannot turn them to better account than 
by asking you in turn to remember that the lecturer is 
usually the distributor of intellectual wealth amassed by 
better men, It is not as lecturers, but as discoverers, that. 
you ought to employ your highest men. Keep your sym- 
pathetic eye upon the originator of knowledge. Giv 
him the freedom necessary for his researches, not over- 
loading him either with the duties of tuition or of ad: 
ministration, not demanding from him so-called practical. 


results-—above all things, avoiding that question whic 


ignorance so often addresses to genius: ‘What is th 
use ol your work?’ Let him make truth his object, he 
‘ver impracticable for the time being, that truth » 
var, dli you cast your bread thus upon the w 

ti be assured it will return to you, though it 

after many days,” ee 
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ON-THE SPECTROSCOPE AND ITS | pose for which they are to be employed. 
E <5" APPLICATIONS ont. ment with ‘one prism is usually cz 


troscope, for.an instrument of this kind is now almo: 
. III. important and essential in a chemical Ipon, 

S° far, 1 have spoken of spectroscopes as spectroscopes | balance. Spectroscopes are also constructed with two 
—as one of the instruments the improvement of | prisms, as shown in Fig. 13; these are used in cases when 
which should be cared for by every student in science. | rather more dispersion is desired than can be obtained 
Their applications will come after. As may be imagined, | with the cne-prism instrument. Nae however, any 
Spectroscopes are now constructed with one, two, three, | accurate and elaborate work has to be done, such as in 
four, or more prisms, the number depending on the pur- | carrying out original investigations, more prisms have to 
— Ps a Ee = i~ 
a i ~ 2: 


g" 


pe r S? - 
Fic, 13.—Spectroscope with two prisms. 
ba ~~ 


be employed. The engraving given in Fig. 14 is of an | rate and accurate maps of the solar spectrum; itis fur- 
instrument which historically is extremely interesting, as | nished with a battery of four | prisms, which give an 
being the one with which Kirchhoff made his most elabo- | enormous deviation and dispersion. There is no reason 
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Fic, 14.—Steinheil’s form of four-prism'spectroscope ; arrangement of/slit shown separately. 
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why spectroscopes of many more prisms should not be | slit, the width of which ¢an be regulated to a nicety b 
SOS TY he Fratton, Ree aay a oS plea lees Gay, Coren TE Aa Tay en tee ee RIE As f a 
os ppt hee Scope that they require to be worked only micrometer screw ; the Siler end of the ‘spies rc j te 
with strong lights, as light is here so much dispersed or | nished with a lens, which serves to collect the rays of 
spread out that a feeble spectrum would be almost lost. | light coming from the slit, and to render them parallel 
is ae ha Sara of construction is almost the same in all e centre of the table.» 
inds of sp 


t 
ported by a ngle of minimum deviation, a term Which 
tubes ; “¢ _been a weed ; after s A Ai 
h in which the light undergoes both deviatiqngad dis- 
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Sa oa, is observed by the telescope on th 

sh is simply a small astronomical telescope of 
gnifying power. There are two methods of mea- 
suring spectra. The telescope may be attached tọ a 











227 
moveable arm, which can be directed to any of the 
spectrum that may be required ; and the outer of the 





Fic. 15.—Spectroscope with reflected scale. 


with more or less minuteness, according to the precision in 
the exact position of the dark lines, &c., in various spectra 
required. In this method the line to be measured is 
brought into the centre of the field of view of the observ- 





second method of measurement may be gathered from 
Fig. 15. It consists offa short tube carrying at its outer 


*extremity a small photographic scale, which is illumi- 


nated by a candle flame; the light passing from the 
photographic scale is rendered parallel and thrown on 
the surface of the prism by means of a lens in the tube 
carrying the scale, and is reflected by the last surface 
of the piem up the observing telescope, so that it is seen 


* 





ing telescope, and the position of the telescope read off. 
Of course if the line measured is situated in the red end 
of the spectrum, the telescope will be in a different position 
to that it will occupy if the line be in the blue end. The 


Fic. 16.—Huggins’ star spectroscope. 


as a bright scale on the background, formed by the 
spectrum under observation. 

The spectroscope has also been adapted to the tele- 
scope with very great success ; for it is essential not only 
to determine the spectra of the light emitted by various 
substances in our laboratories on this earth, but also the 
different spectra and positions of the dark lines or bright 
ones, &c., obtained from the various orders of celestial 








amy . 7 - ha ima A T eaa a ila at danis ate 
. “he A TY 

> 
. 


è 
PR | ont 
a 


ot 
Toi 





n Jimy or “srs 
Sea SE ý 


r T ea 
i 
. 





Pe ee» 
objects, such as the sun and stars, comets, nebuke, planets, 


and so on ; we must for this purpose haye somet 
tached to the telescope. Fig. 16 shows a starspect 
which differs in arrangement only and not in princi 
other spectroscopes, except in one point to which 






net 
fetrom 
have to 


_ draw attention with regard to this spectroscope. I have in- 


sisted on the importance of the slit ; but yourwilksee in 
a moment that the image of a star, ifit is a good image, 
will be a mere point in the telescope, and therefore, while 





‘Fic. 17.—Direct-vision,prism, with three prisms. 
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cylindrical lens, its function being to leave the light alone 
in one direction, but to turn it into a band in another 
direction, so that when the light of the star gets through 
such a lens, it is no longer a point but a line, and this is 
then grasped by the collimating lens, sent through the 
prisms, and received by the observing telescope, so that 
| when you get the image of it in the observing telescope, 
instead of having a line’of light so fine that the lines in it 
cannot be distinguished, it is a distinctly broad band in 
which the lines can be observed, As this lens is simply 
a contrivance for enabling the eye to see about where 


there is a line, I submit now, as I submitted some years 
ago, that a proper place for it is close o the eye, — 


between the eye and the image. I have been gratified to 
find that, in many of the spectroscopes used on the 
Continent, this arrangement is adopted. 

We have now an idea of the action of the simple prism. 
I will next bring to your notice another kind of prism, 
which differs from the simple one very much as the 
achromatic telescope differs from the non-achromatic one, 


which was the first attempt made at an instrument for ` 


astronomical observations, Many of you know that the 


a'slit is not absolutely necessary, ittis essential to have | object-glass of a telescope, as now constructed, consists 


some arrangement by which that point of light, the | 


spectrum of which would be merely a line, and therefore 


not broad enough to enable us to see what the lines are 


which we may expect in the spectra of stars, if they be 
anything like the spectrum of the sun, shall be turned 


intoa band. That has been accomplished by means of a | 





of two lenses made of different kinds of glass, Of course, 
we have dispersion and deviation at work in both these 
kinds of giass, but the lenses are so arranged, and their 
curves are so chosen, that, as a total result, the deviation 
is kept while the dispersion is eliminated; so that, in the 
telescope, we have a nearly white image of anything which 


Fic. 18.—Direct-sision"prism with five prisms. 


gives us ordinary light, although, as you know, it is by 


the deviation alone that we are enabled to get the magni- | 


fied image of that object. So also in the spectroscope we 
have an opportunity of varying the deviation and the dis- 
persion, By a converse arrangement we can keep the 
dispersion while we lose the deviation ; in other words, 
we have what is called a direct-vision spectroscope, If 
we take one composed of two prisms of one kind of 
glass which possesses a considerable refractive power, 
and three prisms of another kind which does not re. 


> fract so strongly, arranged with their bases the opposite 
‘way, the deviation caused by the two prisms in the 


one direction will be neutralised by the deviation of 
the three prisms in the opposite direction ; whilst the 
dispersion by the three prisms, exceeds that which is 
caused by the two prisms in the opposite direction, the 
latter dispersion therefore will neutralise a portion only 
of the dispersion due to the three prisms. The final 
result is that there is an outstanding dispersion after the 
deviation has been neutralised, so that when we want 
to examine the spectrum of an object we no longer have 
to look at it at an angle. No doubt you recollect the 
angle that was made by the light the moment it left the 
prism, but we have an opportunity, by this arrangement, 
of seeing the spectrum of an object by looking straight 
at the source of light: in the application of spectrum 
analysis, especially to the microscope and telescope, 
this modification—due to M. Janssen, the well-known 
astronomer, who was the first to bring it into general 
notice—is one of great practical importance, so that in 
any research which does not require excessive dispersion, 








| scope thus used is a direct-vision one, 


transparent. 


this direct-vision arrangement is getting into common 
use, I have here another direct-vision arrangement 
which is well worthy of being brought to your notice, 
It does not depend at all upon the principles I have 
just been trying to explain to you. It is called the 
Herschel-Browning direct-vision spectroscope, in which 
the ray is refracted and reflected internally, in the 
prisms themselves, We have therefore, in addition to the 
simple prism which I formerly brought to your attention, 
two other aids to research of extreme value in certain 
classes of observations. The direct-vision spectroscopes 
which are now sold are made on one of the two prin- 
ciples just described ; some of them are made so small 
that they can be easily carried in the waistcoat-pocket, 
and still are so powerful that all the principal, and many 


_of the less prominent, lines in the solar spectrum may be 


seen with them. 

Of the special application of the spectroscope to the 
microscope I need say but little now. The spectro- 
this form being 
far more convenient for attaching to. the microscope. 
The light which illuminated the object in the micro- 
scope was first of all passed through a prism; but in 


later arrangements it passes through the prism in its 
This is obviously a much _ 


posmas from the object. 
etter plan, because, in the first instance, you could only 
deal with transparent objects ; but here, as you deal in 
any case with the light that comes from the object itself, 
it is quite immaterial whether the object be opaque or 

J. NORMAN LOCKYER 
(To be continued.) . 
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SCHOLARSHIPS AND EXAMINATIONS FOR 
NATURAL SCIENCE AT CAMBRIDGE, 1873 


“THE following is a list of the Scholarships and Exhi- 

bitions for proficiency in Natural Science to be 
offered at the several Colleges in Cambridge during the 
present year — 

TRINITY COLLEGE —One or two of the value of about 
807 per annum The examination will be on April 5, and 
will be open to all Undergraduates of Cambridge and 
Oxford, and to persons under twenty who are not members 
of the Universities Further mformation may be obtained 
from the Rev E Blore, Tutor of Trinity College 

ST JOHN’S COLLEGE —One of the value of 50/ per 
annum The examination (in Chemistry, Physics,and Phy- 
siology, with Geology, Anatomy, and Botany) will be in De- 
cember, and will be open to all persons who have not entered 
at the University, as well as to all who have entered and have 
not completed one term of residence Natural Science 1s 
made one of the subjects of the annual college exami- 
nation of its students at the end of the academical year, 
in May, and exhibitions and foundation scholarships 
will be awarded to students who show an amount of 
knowledge equivalent to that which in classics or mathe- 
matics usually gains an exhibition or scholarship in the 
college In short Natural Science 1s on the same footing 
with Classics and Mathematics, both as regards teaching 
and rewards 

CHRIST’S COLLEGE —One or more, in value from 30/. 
to 7o/ according to the number and merits of the candı- 
dates, tenable for three-and-a-half years, and for three 
years longer by those who reside during that penod at 
the College The examination will be on April 1, and 
will be open to the undergraduates of the College, to 
non-collegiate undergraduates of Cambridge, to all 
undergraduates of Oxford, and to any students who are 
not members of either University The candidates may 
select then own subjects for examination. There are 
other Exhibitions which are distributed annually among 
the most deserving students of the College Further in- 
formation may be obtained from John Peile, Esq, Tutor 
of the College 

CAIUS COLLEGE —One of the value of 607 per annum 
The exammation will be on April 1, ın Chemistry and 
Experimental Physics, Zoology, with Comparative Ana- 
tomy, Physiology, and Botany, with Vegetable Anatomy 
and Physiology , ıt will be open to students who have 
not commenced residence in the University There is 
no limitation as to age —Scholarships of the value of 
20/ each, or more if the candidates are unusually good, 
are offered, for Anatomy and Physiology, to members of 
the college —Gentlemen elected to the Tancied Medical 
Studentships are required to enter at this College , these 
Studentships are four in number, and the annual value of 
each is 1132 Information respecting these may be ob- 
tained from B J L. Frere, Esq , 28, Lincoln’s Inn Fields, 
London 

CLARE COLLEGE —One of the value of 50/, per annum, 
tenable for 3} years, The examination (in Chemistry, 
Chemical Physics, Comparative Anatomy, and Physio- 
logy, and Geology) will be on March 26, and will be open 
to students intending to begin residence in October 

DOWNING COLLEGE —One or more of the value of 
40l per annum ‘The examination (in Chemistry, Com- 
parative Anatomy, and Physiology) will be early in April, 
and will be open to all students not members of the Unt- 
versity, as well as all undergraduates ın their first term 

SIDNEY COLLEGE T wo ofthe value of 40/ per annum 
The examination (in Heat, Electricity, Chemistry, Geo- 
logy, Zoology and Physiology, and Botany), will be on 
Apul 1, and will be open to all students who intend to 
commence residence in October 

EMMANUEL COLLEGE —One or more of the value of 
so/ tenable for two years The examination on April 1 


will be open to students who have not commenced re- 
sidence.- ’ 

PEMBROKE COLLEGE —One or more of the value of 
2of to 60/ according to merit The examination (im June, 
in Chemistry, Physics, and other subjects) will be open to 
students under twenty years of age 

ST PETER’S COLLEGE.—One from 5o0/ to 8o/. per 
annum, according to merit, The examination, date not 
yet fixed, in Chemistry, Comparative Anatomy and Physto- 
logy, and: Botany, will be open to students who will be 
under twenty-one years of age on October 1, 1873, and 
who have not commenced residence 

KINnG’s COLLEGE —One of the value of about 80/ per 
annum The examination, on April 21, will be open to 
all candidates under twenty, and to undergraduates of the 
College in their first and second year There will be an 
examination in elementary classics and mathematics, in 
addition to three or more papeis in Natural Science, 
including Physics, Chemistry, and Physiology 

Although several subjects for examination are in each 
instance given, this 1s rather to afford the option of one 
or more to the candidates than to induce them to present 
a superficial knowledge of several Indeed, 1t1s expressly 
stated by some of the colleges that good clear knowledge 
of one or two subjects will be more esteemed than a 
general knowledge of several 

Candidates, especially those who are not members of 
the University, will, in most imstances, be required to 
show a fair knowledge of classics and mathematics, such, 
for example, as would enable them to pass the previous 
Examination 

There 1s no restriction en the ground of religious 
denomination in the case of these o1 of any of the 
Scholarships or Exhibitions in the colleges o1 in the 
University 

Further information may be obtained from the Tutors 
of the respect.ve Colleges 

It may be added that Trinity College will give a Fellow- 
ship for Natural Science once, at least, in three years 
and that most of the Colleges are understood to be 
willing to award Fellowships for merit in Natural Science 
equivalent to that for which they are in the habit of 
giving them for Classics and Mathematics 


NOTES ON ZOOLOGY AND BOTANY IN 
LISBON 


Bos possesses a remaikable natural history col- 
lection which is at present in process of transference 
to the new Polytechnic School buildings, which are only 
just completed This institution 1s of imposing dimen- 
sions, built in the form of a square, with a quadrangular 
garden in the centre, and contain spacious and well- 
lighted laboratories, lecture rooms, and galleries for mu-_ ‘ 
seum purposes On the ground floor ıs a mineralogical 
and palzonto!ogical collection, and over this 1s the natural 
history series, which 1s contained in four fine rooms, one 
of which 1s devoted entirely to the African fauna, in which 
the museum 1s particularly rich In all the rooms table 
cases are placed down the central line contaiming the 
collection of shells, which 1s very fine and well arranged, 
whilst upright cases are ranged along the walls and are 
filled with stuffed Mammalia, and birds, and variously 
preserved reptiles and fish Amongst the Mammalia are 
two manatees, a fine specimen of the Aye-Aye, Chezvo- 
mys, and also one of the curious little otter-like animals 
from Africa, Potamogale velox, wh ch has its tail flattened 
outintoavertical rudder These aie ment'oned as rarities 
The series 1s large and especially good in insectivora, 
moles, shrews, &c 

The birds are quite remarkable for the excellence of 
their preservation, and as the series is very extensive, it 
forms the chief feature of the collection. There area large 
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number of rarities, amongst which may be mentioned a 
perfect specimen of the great auk, Alca zmpennis, in ex- 
cellent plumage and preservation, Dedunculus , strigt- 
rostris, and a fine series of Birds of Paradise, including 
Semiopreryx. 

Amongst the reptiles are large specimens of Alligator 
#1g7a, and a large number of Chelonza, and amongst the 
fish a fine series of Sefachtans ‘There 1s also a collection 
of the skeletons of vertebiata, and a large numbei of In- 
vertebrata, corals, sponges, starfish, &c , but this part of 
the collection 1s not yet arranged in the new building 
The natural history depaitment 1s under the direction of 
Prof Barboyo du Bocage, who, 1t will be remembered, 
fust described the siliceous sponge, Hyalonema, from 
Setubal Bay and on the Portuguese coast 

About a mile and a half o1 two miles from the heart 
of the city of Lisbon on high ground ıs the Botanical 
garden. The garden consists of two terraces, one above 
the other The lower terrace contains nothing remark- 
able except a group of date palms, Pheer dactylifera, 
one of whichis about 45'ft high, which are now m various 
stages of flower and frut On the upper terrace are two 
glass houses, but m bad repair and apparently not con- 
taming anything remarkable But growing in the open 
air is a splendid specimen of the dragon tree, Dracæna 
draco, with a perfectly circular head of foliage, which 
must be 36 yards at least in circumference, whilst the 
stem is about 16feet in circumference. The tree was 
covered with the dried remains of its fruit Aloe arbo- 
vescens 1s plentiful in the garden and indeed all over 
Lisbon, ant is now in flower Also growing in the open 

“air are Musa paradisvata, Ficus elastica, Euphorbia 
werifolaa There is & nice series of plants classified 
according to their natural orders, the aloes and cac- 
tuses being well represented, but the whole garden 
has been allowed to fall into neglect, and presents a 
dreary appearance, beng overrun by weeds, and most 
of the beds are nearly choked. It 1s imtended to 
abandon the garden as a botanical one, and remove as 
many plants as possible to the garden attached to the 
‘new Polytechnic school, but it ıs to be hoped that the 
Dracena will not be neglected. The flora generally which 
one meets with in Lisbon 1s most remarkable , Australian 
and Brazilan acacias abound im all the gardens, and 
thrive and become large trees There 1s quite a rage for 
Eucalypti, which are said to grow as much as 14 feet in 
height here in a single year They are to be seen every- 
where, and some species are at present in blossom, At 
Embia, in the neighbourhood, tree ferns grow in the 
open air, and in the grounds of the King’s palace besides 
Chamerops and Phenix dactylifera, which are common 
in gardens about the town, Fubæa spectabilis and the 
Seychelle double cocoa-nut palm, Lodozcea 
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NOTES 


Mr Core, we regret very much to say, after fifty years 
public service, has annourced his mtention of resigning 
his post in connection with the Science and Art Depart- 
ment It would be difficult wndeed to estimate the extent 
and value of the services performed by Mr Cole m behalf 
of science, services which have hitherto been most inadequately 
recognised, though we are certain this will not now be 
long the case He has done more than any other man 
in the kingdom to establish schools of science throughout the 
country and to foster scientific instruction in every way, and that, 
too, ın the face of opposition from quarters from which ıt would 
have been little expected 

PROF SYLVESTER, late of the Royal Mıhtary Academy, 
Woolwich, has been elected a corresponding member of the Im- 
peral Academy of Sciences of St, Petersburg, 


WE have with great pleasure recorded from time to time the 
encouragement given to the study of Natural Science in our 
Unzversities and public schools, and are glad m reporting pro- 
gress to notce that the governors of the Giggleswick Grammar 
School are carrying out the spirit of recent legislation in pro- 
viding for tne wider educaron which the age has called for 
Giggleswick is an ancient vilage close to which, on the opposite 
side of the river Ribble, the more modern town of Settle has 
sprung up Situated at the foot of the mountainous moorlands 
of norta-west Yorkshire, where the Ribble quits its rocky gorges 
to wander over a wide rich valley, where peaty flats represent 
ancient lakes, this has long been known as a most interesting 
spot by the naturalist and antiquary It was fortunate therefore 
for the cause of Natural Sence, that the existence of an old 
well-endowed institution induced the Commissioners to fix upon 
Giggleswick as the chief school of a large district in the north 
of England, embracing some of the most important towns in 
Yorkskire It so happens that in the 1mmediate neighbourhood 
there are several very interesting caves, the exploration of which 
is being carried on by a Committee, amongst whom are many of 
our leading men of Science The Committee have handed over 
the whole of the valuable remains obtained from the caves to the 
governors af the school, on the understanding that they will 
provide for “heir safe keeping and exhibition to the public The 
Counc! of the Leeds Philosophical Society have followed up 
this by promising a very large series of duplicates from thei 
museum, and the able curator of the Leeds Museum has under. 
taken to ass’st m the arrangement and classification of the collec- 
tion It 1s he duty of all scientific men to watch and encourage 
all ċond fide efforts to give a prominent place to the teaching of 
Natural Science in our schocls, especially where, as in this case, 
it is combined with a movement to form a scientific centre where 
illustraiive specimens may be examined ; and it is to be hoped 
that by -and-by all the standard works on scientific subjects may be 
consulzed by a wide circle outside the school The names of Sir 
James Shuttleworth, one of the governors of the school, and of 
Sir Charles Lyell among the supporters of the movement, offer 
a sufficient guarantee as to its character 


THE following extracts from a letter of Mr. Alexander Agassiz 
will be read with mterest It will be seen from them that the 
great fire at Boston did not spare the labours of scientific work- 
ers The passage which refers to the health of his father, Prof 
L Agassiz, will give especial satisfaction to every naturalist on 
this side of the Atlantic:-—‘T am just m the middle of my 
Echn I have had a very narrow escape with my book The 
great fre, which has destroyed half Boston, came near to putting 
a stopper on my work ‘The plates of nearly one-third of the 
whole editioa have not been printed, as the stones were lost in 
the fire Fortunately I had about three hundred copies of the 
plates of parts I and II. at the Museum out of the way, so must 
manage as best I can with that number. TI lost, in addition, the 
stones of six plates of anatomy, with all the original drawings, 
which had been sent to the lithographer for lettering the plates 
This ış more serious, as ıt represents over a year’s hard work, 
and the bulk of the notes being on the back of the drawings, 
it will delay the publication of my book fora good while Parts 
I and II are at last out My father has returned from his long 
trip a much vetter man than when he left, and it looks as if he 
would do a good amount of work yet. He has not been in 
such excellent health for many years ” 


THE mcreasıng use of scientific terms in popular literature 
may be a good sign, but such terms have now and then to do 
dnwonted duty Witness a passage from a new tale entitled 
“ Litle Hodge,” by the author of ‘‘Ginx’s Baby ” Itas out of 
a pathetic description of a very small new-born child beng 
weighed in the workhouse, ‘ ‘Poor little creetur!’ said the 
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nurse, taking up the morsel of humanity from its uncomfortable 
position in the workhouse scales, which had been brought up 
from the kitchen expressly to test its specific granty” We 
hasten to add that we mfer from this a shght confusion in the 
authoi’s mind, not an accusation against ow. workhouse officials 


of weighing new-boin babies under water for experimental 
pu poses . 


We understand that the Fellows of the Chemical Society 
Lavestarted a Chemical Club, one of the objects of which 1s to 
promote the contribution and discussion of original papers to 
the society, and to encourage good fellowship amongst its mem- 
beis The number of members is limited to fifty, and we hear 
that there are only a few vacanciesremaining The meetings of 
the club take place once a month, when the members dine 
together before adjournmg to the evening meeting of the Chemi- 
cal Society 


WE are glad to notice the formation of a society at New 
Cross, entitled “The New Cross Microscopical and Natural 
History Soctety,” which meets at the Commercial Rooms, Lewis- 
ham High Road The society has, we believe, made a good 
stat, and will be glad to receive additions to its membership, 
and we hope that all who join it will remember that the best 
way to ensure success tor such a society 1s by every member 
stiiving to take a share in the work. By means of exhibitions, 
the formation of natural history cabinets, micioscopical work, 
excursions, lectures and papers, the society seeks to carry out 
its objects The subscription 1s small, only ten shiulings a year 
Further information may be obtaimed from the hon sec, Mr 
Martm Burgess 


Tine sixth annual Soiree of the Old Change Microscopical 
Society will be held at the City Terminus Hotel, Cannon Street, 
on Friday evening, February 28 


THE Challenge: arrived at Gibraltar on Saturday, and 1s ex- 
pected to leave to-day fo. Madeira 


AIR Prescott HEWETT has been elected President of the 
Clinical Society of London, in succession to Sir William Gull 


Sır Joun C Burrows, F.R CS , Mayor of Brighton, who 
gave such a splendid reception to the British Association last 
yeai, has just received the honour of knighthood 


Lorn NEAVES 1s to be formally installed as Lord-Rector of 
the Univesity of St. Andrews, on February 13 We under- 
stand Lord Neaves 1s to offer four prizes annually during his term 
of office, to be competed for by students attending the Uni- 
versity 


WE announced last week that Mr W Saville Kent has been 
appointed resident naturalist and curator of the Brighton 
Aquarium, im 100m of the late Mr J K Lord We believe 
Mr Kent is to have the assistance, as consulting naturalists, 
of Messrs Henry Lee and Frank Buckland, while Mr Reeves 
Smith, late of the Spa at Scarborough, has been engaged as 
general manager and secretary Under Mr Lee’s advice and 
superintendence important changes and ymprovements are al- 
ready being effected Fishes of incongruous species, which have 
lately had jomt possession of some of the tanks, are being 
separated and placed ım those best suited to their habits , where- 
as only six tanks have hitherto been set apart forthe exhibition 
of fresh water fishes, eight additional ones have now been 
prepared for them, which can be reconverted into receptacles 
for marine specimens in a few hours in case of need Tanks for 
the storage of a reserve of specimens apart from public view are 
in course of construction, and arrangements are being made for 
careful observation of the marme invertebrata and other forms of 
aquatic life It has also been proposed that a series of micro~ 
scopes shall be provided, by means of which interesting living 
and mounted objects, uwlustrative of the mmute organisms deve- 
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loped in the tanks shall be exhibited to the public This mdi- 
cates a serious mtention to utihse the great resources of the 
Brighton Aquarium, as they should be utilised for the purposes 
of experimental and practical zoology, by affording opportunity 
for careful researches and investigations which may prove of 
scientific interest and economic value 


WE have received a copy of the Afodze Registe: for December 
15 last, containmg a letter from Mr A W Dillard, in which 
he endeavours to account for the generally acknowledged 
increase in the severity of the winters in Alabama In all Emo- 
pean countes 1t 1s commonly believed the climate has become 
warmer in proportion as the forests have been felled and the land 
cultivated In Alabama, however, similar operations have ap- 
perently produced opposite results The wnter, however, be- 
leves that the general dryness of Africa, and especially of the 
Great Desert, has no inconsiderable effect on the climate of 
Europe, and accounts for the great difference of temperature be. 
tween the same latitudes in Europe and America He accounts 
for the change of climate m Alabama and other southern 
American states in the following way —“The felling of our 
Southern forests gives a more unrestricted scope to the north- 
western winds, chilled by the snow on the Rocky Mountains and 
the ice of the northern lakes and mnvers These bleak winds are 
not counteracted by warm gales, blowing from a dry country, 
such as Afiica , consequently they exert all then chilling influ- 
ence on our climate The gales which we have from the south 
are umpregnated with a good degree of moisture, and so add to 
the cold consequent upon the blowing of the wind from the 
north ” 


A DESPATCH from Dr Kirk, dated Zinzthar, Nov 5, 1872, 
has been received at the Foreign Office It announces that the 
men sent to help Dr Livinzstone hid reach d him, and that he 
had started for the interior about August 18 


IN NATURE, vol vu p 7, we mtimated that among other 
expeditions to the Arctic Regions was one under the command 
of a rich and adventurous young Frenchman, M Pavy, that had 
set out from San Francisco to go by way of Wrangell Land, to 
the north of the eastern pat of Siberia If we can trust a report 
in the Temes for January 17 from the Courter des Etate Unis, his 
hopes have been gloriously realised for he has discovered an 
arctic Continent The account professes to be a summary of 
despatches, dated Wrangell Land, lat 74 38, W long 176 18, 
August 23, 1872, committed to the care of the captain of a whaler, 
for the French Geographical Society, which, it 1s said, will publish 
the scientific results after having examined them A simular 
account appeared some time since in the Scotsman The fol- 
lowing aie the chief points of the somewhat remarkable story — 
On July 17 Pavy and his party reached the mouth of the river 
Petrohtz From this point they met with ımmense fields of ice 
moving towards the north east The observations indicated a 
deviation of 18 miles, caused by the movements of the ice, a fact 
tending to confirm the theory of W Pavy respecting the concen- 
tration and the augmentation m rapidity of the branch of the 
great Japanese current, called MKu-Ro-Sirod, which passes 
through Behring Strait, and flows toward the east away 
from the coast of Sıbena The exploring party reached the 
coast of Wrangell Land, at the mouth of a great river coming 
from the north-west, which is not lad down on any map This 
discovery confirms M Pavy’s theory that there exists a vast 
polar continent which stretches far to the north, the temperature 
of which 1s warm enough to melt snow ın summer The current 
of this unnamed river turns to the east, and follows the coast 
with a velocity of six knots an hour M Pavy and his com» 
panions followed the current of the river towards the north, a 
distance of 230 miles, Its bed 1s uniformly horizontal, and ıt is 
bordered by mountauns of great height, with several perpendicular 
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peaks. At 80 miles from the mouth the explorers found on the 
plain some vestiges of mastodons, and on clearing away the snow 
from a spot whence emerged the tusks of one of that estinct race, 

they brought to light 1ts enormous body, in a perfect state of preser" 
vation The skin was covered with black stift hair very long 
and thick upon the back, The tusks measured 11 ff 8in in 
length, and were bent back about the level of the eyes From 
its stomach were taken pieces of bark and grasses, the nature of 
which could not be analysed on the spot Over an area of 
many mules the plain was covered with the remains of mastodons 

This region abounds with polar bears, which live on the remains 
of the mastodons At 120 miles from the coast and half a 
league from the river, rises a vast block of ice 1,000 ft high, the 
base of which 1s surrounded by gravel and polished rounded 
stones deeply sunk m the soul The Arctic animals are very 
numerous in this valley, and myriads of b ids fly above the river 
and over both of its banks At the date of his despatches 
M Pavy was preparing to winter in the 75th degree of latitude 
in the valley of the great river of the supposed pola: continent He 
considered himself certain to arrive in the beginning of next season 
at a polar sea of moderate temperature at the norzhern extremity 
of the continent The explorers calculate on afterwards reaching 
the Atlantic through Melville Strait. 


THE two principal articles in the last namber of the Bulletin 
de la Société de Géographie are, one by M Jules Gerard, on the 
present state of knowledge of New Guinea, in whic’ he gives a his- 
torical account of discovery in that island, and a description of its 
geography, ethnography, natural history, meteorology, its colo» 
msation and commercial relations This 1s accompanied by a 
good map. The other is anaccount of the river Amazon, and 
the region through which it flows, by the Abbé Durand, com- 
piled from various geographical memoirs The same number 
contains a letter from the Aboé Desgodins, pointing out, appa- 
rently from personal knowledge of the region conzerned, a num- 
ber of errors ın Mr, T. T Cooper’s “Travels of a Pioneer of 


Commerce ” 


WE have received the programme of ‘‘ The Leeds Naturalists? 
Field Club and Scientific Association,” for the next three months, 
It meets every Tuesday evening, alternate meelings being des 
voted to the reading of papers and to the exhibition of specimens, 
with general discussion on scientific subjects During the first 
three months of 1873 the following papevs will be read —Rey 
John Hanson on ‘‘The Development or Transformation of 
Insects” Mi James Abbott, vice-president, on ‘The Anatomy 
of the Slug” Mr. Geo Ward, F.C S, ‘‘ Observations upon 
the Element Carbon” Mr Edwin Birchall, on '‘The Ongin 
and Distiibution of the Insects of the Buitish Islands” My 
Wm Todd, vice-president, on ‘f The Silurian Rocks and Fossils,” 
The annual meeting will be held on March 25 


THE last number of Memorie della Società degli Spett oscoprsts 
Jtahant, contams drawings of the chiomosphere as observed at 
Rome, Naples, and Padua during January, February, and 
March 1872 


THE first number of ron, the name of the new series of the 
Mechanu’s Magazine, 1s printed on a very much larger size of 
paper than its predecessor, and contaims a number of useful 
articles, mostly on the practical applications of scientific 
principles We wish Zon a long and successful career, 


THE principal paper in the Revue Screntrfigue for January 18, 
is a continuation of the article on ‘‘ The Observatories of Great 
Britam,” in which details are given concerning the Observatories 
at Edmburgh, Dublin, the Cape of Good Hope, Madras, Mel- 
bourne, Paramatta (New South Wales), Sydney, and Lucknow 


WE learn from the Medical Record that a new faculty of medi- 
cine is about to be instituted at Geneva, 
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THE STAR SHOWER AS SEEN AT 
i MA ORITIUS 


A (GREAT shower of meteors was observed in this colony on 
the nignt of November 27 last I had not myself the 

good fortune to see it, but ıt was seen by several other persons 
who have oblizingly communicated their observations 

At the Observatory ıt is customary to watch, as far as pos- 
sible, for meteors during the whole of November, buf, on the 
night in question, the sky was nearly overcast Atg.15 PM 
we had a shower of rain, and at 9 30, when the last observation 
of the instruments and of the weather was taken foi the night, 
nine tenths of the sky were overcast, and the weather was 
gloomy Looking out about midnight from a window facing 
the north I observed that the visible parts of the heavens was 
still overcast, but remarked that the clouds were unusually 
luminous, as 1f the moon m her first or last quarter were shining 
behind them. This struck me particularly, and I waited some 
minutes m expectation of seeing a break in the clouds 

On the following day, I received a telegiam from the Hon 
Edward Newton, Colomal Secretary, announcing that he and 
M: C Brace Rector of the Royal College, had counted fiom 
then residence, twelve mules off, and nearly 900 feet above the 
sea-level, 2,678 meteors between 930 PM and 1255 AM, 
and soon afterwards I ascertained that some other members ot 
oul Meteorological Society, as well as several othe: gentlemen, 
had also observed the showa, all from the same part of the 
Island 

In place of attempting to summarise the accounts which have 
reached me, I think ıt preferable to give them ın full, m the 
order in which they were rece:ved 


(1) Observations by the Hon Mr Newton and Mr Bruce ~ 
‘* About 9 30 on the evening of November 27 we observed an 
unusual frequency of shooting stars At9 35 we began to keep 
regular count We continued our observations till 12 55, at 
which time the frequency had greatly dimimished, as will be 
seen from the following statement of the numbers seen in the 
intervals of trme noted— 


Fiom 9 35 to 1035 786 
99 1035 a II 35 2 aa 1,160 
9» IL35 5 1210 e. 454 
s» 12104, 3235 . 2. 2 » 193 
n T2355, 1255 saa’, 85 

Total . . . . 2,678 


‘The app: oximate time of greatest intensity of the shower was 
from II to r11 30 About this time two meteors of extraordinary 
brilliancy were particularly noted the first at 11 22, and the 
second at Il 44 

“The former of these started from the three stars m the tail of 
Aries, and the luminous orb vanished somewhat south of the 
Echiptic. The train of this meteor was distinctly visible for 4 
minutes At the vanishing moment of the lummous pomt, it 
slowly wheeted from horizontal to vertical, and was seen for 
nearly two munutes vertical to the horizon 

“The latter, starting from a point at right angles to the three 
stars in the tail of Anes and the Pleiades, passed through the 
Pleiades, Taurus, and Orion, and vanisned near Simus Its 
train was visible for more than a mmute 

‘“ Nearly all the meteors observed radiated from a point near 
Anes, nearly at right angles with the Pleiades, and shot either 
in the direction of the bright meteor of 11 44, orm a line thy ough 
Anes, cutting the ecliptic and vanishing to the S 

“t From eighty to ninety per cent of the meteors were followed 
by a soft, broad tram of light, visible for a few seconds afte: the 
vanishing of the luminous point, of diameter at least equal to the 
luminous orb, and eatending from 10° to 20° Inthe case of the 
two bright meteors above mentioned, the train of light extended 
over at least 40° 

‘* During our observations, portions of the heavens were from 
time to time obscured by dark fleeting clouds, which at times 
obscured the starting and vamshing points 

“‘ Betweer. 10 and Ir we observed occasionally a pulsating 
coruscation, similar to the appearance of the Aurora Australis 
Mr Meldrum, however, informs us that the mstruments at the 
observatory gave no indication of a magnetic disturbance 

** In colour the majomty of the meteors seemed to be equal m 
purity to tha. of the most colourless stars, 
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“Taking a pomt as above described as visible 1adiating point, 
the angle of the majoiity of the meteors was about equal to that 
of the meteors figured in ‘Johnston’s Astronomical Atlas,’ 
seen m November 1866 

“ A few however, shot with extreme velocity towards the north, 
these had no trains of light , other meteors shot parallel to the 
general direction close to the horizon Although we dis- 
continued our observations at 12 55, the shower was not over, 
and a few meteors were seen near the western horizon after this 
tume 

‘It must be observed that the point from which our obser- 
vations were taken was obscured by trees 1n the directions of the 
western horizon About the time of greatest intensity, nine 
meteors were visible at the same moment 

‘* Dung the greater part of our observations, up to midnight, 
the radiation of these four o1 five meteors was nearly syn- 
chionous 

‘Towards the time of the greatest intensity, one of the ob- 
servers was absent for about fifteen minutes, and it 1s probable 
that many meteors during this mterval escaped observation ” 


(2) Obsercatons by Lieut -Colonel O'Brien, Inspector- General 
of Police, and My A Brown — At about 10 o'clock last night 
(Nov 27) our attention was drawn to the number of falling 
stars Going outside and standing back to back, Mr A Brown 
and myself in a short time counted no less than rro This con- 
tinued till near 11 PM, when we went out agam, and in five 
minutes counted 118 Some of these meteors were very 
bright, havmg tails hke comets ‘heir course was generally 
longe: than that of the others, and they seemed nearer to the 
eath The course of the shower was almost mvyariably from 
north to south, and more meteors were visible towards the 
southern hemisphere than in other quarters ” 


(3) Observations by the Hon Rodat Sten and Mr A C 
Älacpherson — On November 27, about 1015 PM, on 
looking towards the N E we noticed several meteors falling , 
the Pleiacles, Hiyades, and Orion being at that time about 45° to 
50° above the horizon 

“On observing carefully, we found the meteors in great num- 
bers coming from due north very much on a level with the stars 
above mentioned, and rather farther to the north of the Pleiades 
than the distance between the Pleiades and Hyades 

‘t They came not from a pomt, but as it were along a bioad belt 
crossing the sun’s path nearly at nght angles, appearing at times 
in the north, but often also at the zemth and towards the 
southern horizon, passing as it were parallel, some from N E to 
S E , some from north to south, and some from N W toS W 

“The number of meteors was so great, and they appeared so 
inegularly, sometimes towaids the north, sometimes overhead, 
sometimes to right or left of the zenith, and sometimes towards 
the southern horizon, that we could not keep count of them, 
but from 10 15 to 10 30 they appeared to be falling at about the 
rate of one in every second, sometimes singly, and sometimes in 
twos or threes ata time The more distant ones showed only 
bright luminous points, but the neare: ones every few minutes 
showed trams and sparks like a rocket, varying from 2° or 3” to 
5° or 6° in length, and seldom reaching a length of 10° 

‘Our view to the $ W was partly closed, but on changing 
position, so as to get a view of that quarter, J found the meteors 
falling there too, but it appears to me during the short time 
{ looked in that direction, towards eleven o’clock, as if fewer 
were falling there than I had observed to the eastward of south ” 


(4) Observations by Alr W H oish, Assistant Colonial 
Secretar y — I observed the shooting stars at first at 9 o’clock 
The shy was cloudy, but m spaces that were occasionally left 
clear, the meteors could be seen gomg from north to south 
About half an hour later the sky was quite clear I counted 
100 shooting stars in less than five minutes With the excep- 
tion of one in Andromeda, which went in an easterly direction, 
they all went to the south I continued observing till 10 30. 
The meteors were almost entirely confined to the western half of 
the heavens, and by far the greater number was obseryed in 
Aquarius and in the neighbourhood of Fomalhaut Most of | 
them weie very dim and small, but occasionally a bright one | 
made its appearance I observed a very bnght one at about | 
10 15, which came from the direction of the zenith, and appeared | 
to pass right through the Star Achernar ” | 


Observations by Capt Fy —“ On the evening of November 
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27 my attention was drawn towards the neavens by seeing | 


an immense number of stars of all magnitudes shooting 


towards the south from Orion, which was at the time 
about 30° above the easten horizon, in a stiaight lme though 
the zemth to about 40° above the western horizon, be'ow which 
altitude clouds obscmed the sky The gieater number seemed 
to move from the southern s.de of the above described line 

They were all exceedingly bight, and vared in size from an 
ordinary meteor to z#fintely small The tıme was from ọ to 
to 15 P M, when clouds screened the view I endeavoured to 
keep count, but could not, owing to the mmense number and 
the quickness of their movements I am an old marine, and 
have often had opportunities of watching the heavens at night, 
but I never witnessed anything to compare to the sight on the 
night of the above date On the 28th I made preparations to 
watch for a repetition of the spectacle , but not having seen more 
than ıs observed on an ordinary might, say fou or five, I gave it 
up, and retired at II P M” 


Obsrevations by Capt Gaston, of the Ship “ Penélope,” fron 
Pohemar to Mauritius —" Le Mercredi, 27 Novembie, étant 
par une latitude de 19° 52’ Sud et 50° 25’ longitude Est, le temps 
ctait magnifique, mais calme Vers 7h 4}dusoir une chose rare se 
monta au firmament, une quantité extraordinaire de météores 
parurent successivement, se formant dans le Nord, allant dans 
leur course vers le Sud-Est Les uns donnatent une clarté très 
vive et d'autres ne laissaient qu'une légère trainde de feu ressem- 
blant 4 des fusées , mais tous allaient avec une giande rapidite, 
Ce mandge de petits météores dura jusque vers 2 hemes du 
matin 

“Un autre fait non moms cueux s'etait présente dans la 
journée Tous les marins connaissent |’Alcyon (ou hirondelle de 
mer) et tous savent que ces petits oiseaux se tiennent dans les 
eaux du Navire, mais en petite quantité Nous ayons, pour 
ainsi dire, été assaillis pai ces oiseaux, les uns voltigeant autour 
du navire et les autres posés sur leau assez près les uns des 
autres, ce qui ressemblait 4 une masse none ” 


The above observations, with the exception of Capt Gaston’s, 
weie all taken within a circle of thee mules ın diameter, and at 
altitudes of 700 to 1000 feet 

‘There are, as might be expected, some discrepancies in the 
accounts given, but it appeais to me that the meteors were seen 
in two streams, the one passing through Anes, Pisces, and 
Aquarius, nearly along the Ecliptic, and the other though 
Oinon towards Sirs, while others passed through the zenith 
from north to south 

The radiant pomt would appear to have been close to the 
stars o and ¢ m the foot of Perseus, near the spot indicated by 
Mr Newton and Mı Bruce Mr Stein, however, probably 
from his seeing only a part of the sky, thinks there was no 
radiant pomt I have not seen him since I received his desciip- 
tion, but from verbal explanation given by Mr Bruce and Mr. 
Marsh, and from Capt Gaston’s account I thinh the meteors 
shot from the above mentioned point Mr Bruce informs me that 
he observed a meteor pass from Northward close to and parallel 
with e and a Taw, and Mr Marsh mentions that he saw one 
pass from nea: the zenth right over Fomalhaut 

I think there must be some mistake in the statement that 
many meteors shot from Orion through the zemth to the meteor 
horizon, 

With regard to the time of maximum intensity ıt must have 
been at I1, or soon after 

The shower was evidently not equal in splendour to that of 
November 14, 1866 

Watch was kept up duung the mght of the 28th to 2gth, 
but the few meteors seen did not radiate from any point 

The number of the meteors seen from the 12th to the r5th 
was not greater than on ordimary nights 

On teferring to Quetelet’s Catalogue, I find mention of only 
three showers seen about November 27, one on Novembei 25, 
(16th Jul Cal) 1602, a second on November 25, 1822, anda 
third on November 29, 1850 

While on the subject of meteors, I beg to send an account of 
an extraordinary one seen here by the Rey Mr Wright on the 
might of November 7 last [See this week’s Correspondence ] 
Mr Wright’s desciiption, ın several respects, applies to the 
moon, which was at the end of her first quarte:, and in the 
pat of the heavens indicated Has any simular meteor been 
seen in former times? It was totally different in form and 
appearance from the great meteor of Nov 27, 1862 

C MELDRUM 


Mauritius, Dec 12, 1872 
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SCIENCE IN ITALY* 


"TBE energetic revival of scientific activity in Italy, to which 
attention has been before directed, 15 still progressing satıs- 

factorily The mere fact that the Transactions of the Royal 
Institution of Lombardy report the proceedings of the sittings of 
the 24th June, of the 4th and 18th of July, of the “ordinary 
sittings of the Ist August,” and ‘the solemn sittings of the 7th 
of the same month,” afford to any Englishman who has sus- 
mered on the Plains of Lombardy, very stiong presumptive 
evidence of scientific enthusiasm and mdustry Even ın our luke- 
warm climate such meetings are suspendec dunng the summer 
months, m spite of the insatiable activity of Enghshmen It 
does not appear that the worship of the ‘' aolce far niente” has 
profaned the Milanese shrine of science 

In the course of these summer meetings thirty-nine oiginal 
papers, besides academical reports and aadresses, were read 
During the year ending August 7, ninety such papers were 1ead 
in the Department of the Mathematical and Natural Sciences, 
including subjects in pure and applied mathematics, hycraule 
engineering, physical geogiaphy, astronomy, experimental physics, 
chemistry, natural history, animal and vegetable physiology, 
geology, agriculture, anthropology, anatomy, pathology, surgery, 
therapeutics, hygiene, medical statistics, end the history of 
scence In addition to these a number of anginal papers were 
read in the Department of Literature and Moral and Political 
Science This statement of the quantity of work done 1s a 
sufficient exeuse fo. my not attempting anytlung lke a complete 
analysis of ıt A few of the most interesting papers may how- 
ever be mentioned 

June, 20 —“ On the Anthropometry of 400 criminals in the 
Penitentiary of Padua” ‘This is an analysis and a summary 
of the results obtained by Dr Pellizzart and Dr Berretta, 
the full record of which fills a laige volume Some curious 
results come out of the tables of these measurements The 
tallest and heaviest men are those who have committed murder 
and manslaughter, the shortest and lightest those who have 
committed rape The head measurements are very interesting 
and suggestive, sufficiently so to warrant a contmuation of such 
investigations over an area sufficiently large to obtain more 
reliable averages than the 400 measurements afford There 1s 
another paper of the same date by Di Gigl.oli, that I suspect 
will prove very interesting to comparative anatomists, on 
some remarkable teeth of whales (Cetocont:) that were 
collected by Sig Corel, among other things, dunng a residence 
of forty years at Rio de Janeiro 

July 4 —“ On the epoch of the upheaval of the semitic rocks 
of the cham of Adamello, m the Provmce of Brescia.”-—~‘‘ On 
anothe: analogy between electrical and magnetic polarity,” by 
Prof Canton: (Another paper m continuation on the same 
subject was read on July 18 )—Note on the “ Heat of Combi- 
nation of Bodies,” by Prof Cantom This contams some sugges- 
tive speculations on the philosophy of thermodynamics, in which 
the author points out experimental difficulties, and goes a long 
way in the direction of atom-splitting, ın ordei to find an expla- 
nation He compares the combination of two chemical atoms 
or molecules, to a collision between two stellar systems or 
nebulæ, where the development of heat would not be merely that 
due to the velocity of each system considered as a whole, but 
in addition to this, to the disturbance of rotatory and orbital 
motion of the planets, satellites, &c , within each system He 
supposes the ordmary atom or molecule to be a system of mmor 
atoms, having orbital and rotatory movements, the disturbance of 
which, when atomic collision occurs, contributes to produce the 
heat of combination Ft is not for me, a heretual disbelsever in 
the existence of either atoms or molecules, to make any comment 
on the merits of such a hypothesis 

‘On the Drainage of the Lago Fucino” by Carlo Possenti, 
refers to an important undertaking which 1s proceeding at the 
cost and risk of Prince Torloma The author pomts out the 
difficulties and possible sources of failure of the enterprise 

‘tOn the Prediction of the Movement of Tempests and the 
Phenomena which accompany them,” by M Harold Tarry, 
Vice-Secretary of the Meteorological Society of France , com- 
municated by Prof Schiaparelli This ıs an exceedingly interest- 
ing paper, mainly based upon observations made by the author 
on the great cyclones which have deposited ın It-ly some of the 
sand uplifted from the desert of Sahara, &c It 1s worthy of a 
special and separate abstract 


* “Rendicontl del Reale Istituto Lombardo,” for July, August, and 
September, 1872 
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July 18 —‘‘On the Velocity of Molecular Movements in 
Aeriform Fluids,” by Prof Brusotti This ıs a contribution to 
the mathematical theory of thermodynamics, 

‘ On the Origin of Atmosphentc Electricity,” a seres of ex- 
periments on the electrical disturbances due to the rarification 
and condensation of air, both ın its ordinary condition and when 
subjected to artificial dessicaticn with a view to answer the ques- 
tron proposed 

‘On the Burning of Dead Bodies,” by Dr G Poli The 
author pomts out many sanitary, economical, and sentimental 
objections to the existmg customs of burying the dead, and advo- 
cates a revival of the ancient system of rapid decomposition by 
burnmg and presei vation of the ashes, in order to satisfy sanitary 
requirements of the public, and the affections of frends and 1ela- 
tives 

Prof Corraci contnbuted a long and interesting account of 
the vo’uminous manuscripts of Lazzaro Spallanzam, obtained in 
1801 by the communal hbrary of Reggio from Dr Nicolo Spal- 
lanzami, the biother of Lazzaro A perusal of this paper shows 
that the mdusiry and attainments of this great naturalist were 
more extensive than we are accustomed to suppose in England. 
His manuscripts m Italian, French, and Latm are collected in 
193 volumes, and include travelling diaries, notes of experiments 
and observations, letzers, &c , some of which have been alieady 
published 

Besides these I may refer to Prof Stoppami’s observations on 
the eruption of Vesuvius Aprl 24, 1872, and also to Prof G 
Canton:’s researches on the Rust of Wheat, but cannot attempt 
any account of their contents without extending this notice much 
beyond its proper limits 

The ‘‘solemn sitting” of the August 7 was chiefly devoted 
to the annual addresses of the Secretaries of the Mathematical 
and Physical, and of the Literature and Moral and Political De- 
partments, Sig Lugi Cremona, and Sig Gutho Carcano, and to 
other annual business 

I shoulc add that a monthly meteorological report 1s regularly 
published, with ‘he Transactions of this society 

The papers in the Department of Literature and Moral and 
Pohtical Sc.ence are few in number Passmg over the mere 
literature alzogetner, I may refer to one paper on a strictly scien- 
tific subject which ın Italy, as in England, 1s too commonly left 
in the hands of mere talkers and writers, who dssewss many 
things and zxvestzgate very few cr none I allude to political 
economy, and to a paper by Prof Marescotti on Rent and 
Profit This paper abounds ın political argument, rather 
than political science The author descmbes the rent of land 
as the remuneration of the landed proprietor for the capital 
which he has invested mm rendering the soil productive, and 
although wnting for the purpose of justifymg the payment 
of rent, appears quite unacquainted with Ricardo’s demonstra- 
tion of the natural and independent ongin of rent, as another 
element totally distinct from the reimbursement of the pro- 
prietors’ outlay on the land 

The summer and aatumn numbers of the Gazetta Chemica 
italiana, and the Transactions of the Academy of Sciences of the 
Institute of Bologna must be reserved for another notice, 

W MATTEU WILLIAMS 





SCIENTIFIC SERIALS 


THE Geological Magazine for the piesent month (No 103) 
opens with a note by the editor on fossil remains of insects which 
have been described in previous volumes of the magazine, as an 
introduction to a paper by Mr A G Butler deseribing a most 
interesting wing of a butterfly belonging to the Nymphalide 
group, found in the Stonesfield slate This butterfly Mr 
Butle: proposes to name Palæoni:ina oolttua, and, as he re- 
marks, ıt 3s the most ancient member of its group yet dis- 
covered —Mr. R H. Tiddeman describes the Victoria Cave at 
Settle m Yorkshire, and notices che fossils contained in the 
lowest deposit yet reached in the mvestigation of this cave —Mi 
W Molyneux notices the occurrence of copper and lead ores m 
the Bunter conglomerate of Carnock Chase , and Prof King, of 
Galway, communicates a paper on the micioscopic characters of 
a silo-carbacid rock from Ceylon, ard notices their bearing on 
the methylotic omgin of the Laurentian limestones, methy- 
lotic being a term introduced by the author to express the cha- 
racter of rocks which have undergone change by the elimmation 
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Some months smee, he said, I communicated to the Royal 
Society the result of observations on y Draconis made with the 
water-telescope of the Royal Observatory (constructed expressly 
for testing the auality of the coefficient of sidereal aberration, 
whether the tube of a telescope be filled with aur, as usual, or 
wiih water) in the spring and autumn of 1871 Similar ob- 
servations have been made ın the spring and autumn of 1872, 


of gee researches and dakar by dhe quite alone vih De and I now place before the society the collected results It will 


be remembered, from the explanation in the former papei, that 
Winkelmann to account for the origin of the different kmds of! the umformity of results for the latitude of station necessarily 


spectra, a band R the line PT and A proves correctness of the coefficient of aberration employed in 
nuous spectrum e spectrum experimented on was that of | fhe Nautical Almanac. 


nitrogen, the media being air, hydrogen and oxygen respec- 
tively "The next paper ıs an abstract of a memoir by Prof pai i Laine ap Sangre 
Lemstrom, of Helsingfors University, on the intensity of the 











of or additions to the substances of which they were oniginally : 
composed ‘This paper, of course, bears indirectly on the vexed | 
question of the nature of £ ozcon 


Poggendo f's Annalen der Physik und Chemie, No 11 The | 
first paper in this number is by A Wullner, being a continua- | 
tion from vol cxliv of his researches ‘On the Spectra of the 
Gases m Geissler’s Tubes ” The present paper gives an account | 


flow of a voltaic current, which is followed by one in the tari mee i ' i E ae 
department of acoustics, by J J Oppel, on two remarkable 1895. Suen i ° er 28 3 6 
circumstances in connection with what he in a former paper 12, PRA : 1 28 3 g 
called ‘‘ Reflexionstone ’ or ‘* Gittertone ” The next paper 1s > 33 


$ I now propose, when the risk of frost shall have passed away 
the first portion of the second part of Herr W Sellmeier’s paper | : j 
on the subject of the vibration of molecules, which 1s followed | bo 1everfy the scale of the micrometer, and. then to: dismount 


by the contmuation of b Ketteler’s elaborate memoir on the l the instrument 

influence of astronomical movements on optical phenomena Mathematical Society, Jan 9 —Dr Hirst, FRS, presi- 
The next paper 1s an attempt by L Lorenz, of Copenhagen, to {| dent m the char —Papers were read by Mr S Roberts, 
discover the means of determining ın absolute terms, degrees of | V P , on parallel surfaces , Prof H J S Smith, on the greatest 
heat, and to show more clearly the relation in which heat and ; common divisors of the mmor determinants of a rectangular 
electricity stand to each othe, which 1s connected to some | matrix of which the constituents are integral numbers, and on 
extent with the piper which follows by 5 Subic, on tempera- | an anthmetical demonstration of a theorem in the integral cal- 
ture constants A few short papers conclude the number | culus (these two communications were fuunded upon a paper by 


No i2 The first article in this number 1s a long one by Dr 
R Bornstein, on the theory of Ruhmkorff’s induction apparatus, 
which ıs followed by the conclusion of the second part of 
Sellmeier’s paper on the vibration of molecules The next 
article is a criucism, by F C Hennu, on a paper read by ‘lom- 
linson to the Chemical Society, on the action of solid bodies on 
supersaturated solutions E Reusch contributes an article on 
the doctrine of twin-crystals, and J Hervert one on transverse 
vibrating flames V Dvôrák contributes an account of some 
experiments to test Atry’s theory of the Talbot bands Among 
the shorter papers ıs one by F Zollner on the reversion 
spectroscope 


Aiutthelungen der Natusforschenden Gesellschaft mn Bein aus 
dem Fahse, 1871 —The first part of this goodly sized volume 1s 
occupied with the proceedings of the Scientific Society of Bern 
for 1871 The following are some of the longer papers which 
make up the bulk of the volume The first 1s the continuation 
from a former volume of Dr Cherbuliez’ Historical Resumé of 
Reseaiches on the rate at which sound 1s propagated through 
the atmosphere , the same gentleman contributes some historical 
notices concerning the mechanical theory of heat Considerable 
space ıs given to the continuation and conclusion of Dr H 
Wydler’s contirbutions to a knowledge of the indigenous plants 
of Switzerland, and L Fischer contnbutes a long list of the 
cryptogamic plants to be found m the neighbourhood of Bern 
One of the longest and most interesting articles 1s by E Schaer, 
bemg contributions to the chemistry of the blood and of ferments , 
the first part treating of the influence of cyano hydrogen and 
phenol on certain properties of the blood corpuscles and various 
ferments , and the second part on the action of cyano bydrogen 
and phenol on yeast and on mould-fungi This ıs followed by a 
paper by Dr A Forster on the colouring of smoky quartz or 
topaz The concluding paper in the volume, which 1s accom- 
panied by a well-constructed map and graphic tables, 1s by A 
Bentel, 'who attempts to estimate the amount of moisture preci- 
puated by the atmosphere m the seven chief river-districts of 
Switzerland The volume is altogether highly creditable to the 
Society whose transactions 1t records 
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SOCIETIES AND ACADEMIES 
LONDON 


Royal Society, Jan 16 —A ‘Note on an Erroneous Exten- 
sion of Jacobr’s Theorem” was read by Isaac Todhunter, MA, 
FRS 

Sır G B Ary read an additional note to his paper ‘* Ona 
supposed Alteration in the Amount of Astioromical Aberration 
of Light produced by the Passage of the Light through a con- 
siderable thickness of Refracting Medium.” 





| (a + Bly = by + By ay + 


the author, published some few years since in the ‘* Pnilosophical 
Transactions” Piof Wolstenholme, on the summation of cer- 
tain series (read in the author’s absence by the secretary) his 
was concerned with the obtaining of a series closely related to 
Vandermonde’s well-known series, , thus, Vandermonde’s series 
berng— 

it (12 I} F 

2 
then the series aiscussed might be written— 
z {nI 
(6+ ba = Oy tn Gaag + HED Goa) (a 4 Hs 


nin ~1) (2-2) 


n-2% t .~ a 


(6-3)n—s(@+2)g+ = +(a+u—1), 


Amorgst the presents received were three War Department 
weather maps, Signal Service, U S army, Washington, Friday, 
November 22, 1872, constructed for 735 PM, 435 PM, and 
II PM 


Chemical Society, Dec 16, 1872.—Prof Frankland, F RS, 
president, in the chair—‘* Notes on various Chemical Reac- 
tions,” by Dr Davies, contamed observations on the formation of 
the sulphides of copper and barium, also some notes on the 
separation of nickel and cobali---Mr H Grimshaw communi- 
cated the results of his researches on ethyl amyl and its deri- 
vatives After the president had made some remarks on the 
thoroughness with which this research had been cained out, a 
communication from Dr Schorlemmer on ‘* The heptanes fiom 
Petroleum,” was read This paper contained, among other 
matter, an interesting account of the separation of isomeric hep- 
tylenes by means of hydrochloric aud —A paper by Mr T 
Cornelley on the *‘ Vanadates of Thallium,” was then read It 
contained descriptions of several new and complex vanadates of 
Thalhum —-Mr Kaingzett communicated to the society the results 
of his eaperiments on the conversion of sodium chloride into 
sodium sulphide by the action of Hydrosulphunec acid, and 
finally, Mr P Braham exhibited some ingenious apparatus 
which he had arranged for the prosecution of physical researches 
under the microscope 


Photographic Society, Jan 14—~James Glaisher, ERS, 
president, in the chair —'I he President delivered a lecture on 
the application of photography for registering magnetical and 
meteorological phenomena, point.ng out that no other method 
of registration was sufficiently delicate for the purpose, the 
lecturer explamed that the magnetical records were obtaine | by 
a mirror arrangement fitted to the moving magnet, and in this 
vay a pencil of light was reflected upon sensitive piper wound 
round a cylincer, which revolved once m twenty four how, 
thus securing a wave line representing the magnetical currents of 
the earth during the day Meteorological records required less 
complicated apparatus The photo-chemical process employed 
was also explamed. Dr E J. Gayer read a paper “On In- 
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s‘antaneous micio-photography,” and exhibited pictures of live 
animalcule in water —Dr E J Gayer also reada paper ‘‘ Ona 
cause of fading in albumenised. pictmes ” 


PARIS 


Academy of Sciences, Jan 6—-This was the annual 
general meeting of the Academy, and M Faye, after delivering 
an address mainly devoted to the transit of Venus expeditions, 
vacated the chair, where he was succeeded by M de Quatre- 
fages —M Le Baron C Dupin read a note on the French popu- 
lation, which, allowing for the ceded provinces, shows a de- 
Crease of 1,279,451 The decrease the Baron asserts to have been 
directly and indnectly caused by the late war —M,. Boussingault 
gave an account of his experiments on the formation of mitric 
compounds by the sol He finds that these bodies are not 
formed from the nitrogen of the air, as he had been inclined to 
think —M A de Caligny read an interesting paper on the effects 
of certain kinds of waves on sand-banks —Further observations 
of 128 by M Borrelly were received, and also M Bossert’s 
Elements and Ephemerides of the same planetoid —A paper 
on orthogonal surfaces, by M G Darbonn, was then read, and 
followed by an answer to M Gernez’s criticisms by M G Van 
der Mensbrugghe, who defends his and Mr Tomlinson’s theory 
of the action of films on saturated solutions —A note on certain 
phosphorous compounds, in which that body appears to exist in 
the amorphous (red) form, by M A Gautier followed —M A 
Houzeau sent a paper on the estimation of ammonia in coal 
gas —MM Estor and Samt-Pterre sent a short note on respira- 
tory combustion, They have made experiments which prove 
intra-arterial as against pulmonary combustion —-M Sanson sent 
a paper on the horse of the quaternary fauna, which was followed 
by a note by M Diamulla Muller on the absolute magnetic 
declination at Tiflis, at Sevrova, and at Pars —M de Rouville 
sent a paper on the upper Jurassic formations of the department 
of L’Herault 

January 13 - M de Quatrefages, president, in the char M 
Jamin presented his fourth note on a magnetic condenser, a de- 
scription of an apparatus he has contiived, by which the power 
of magnets 1s much increased —-M FE Mouchez read a note on 
the msing of the Algerian Coast —M H Resal sent a note on 
Savait’s observation of the mutual influence of two pendulums — 
MM Troost and Hautefeuille read some researches on the Allo- 
tropic forms of phosphorus , they point out the similanty of 
the changes of vapour density in phosphorus when undeigong 
allotropic modification to those of cyamic, they also state that 
the sudden development of heat ın the case of phosphorus when 
at the point of change has an exact analogy in the case of the 
acid mentioned —-MM F Bagault and Roche sent a note on a 
new process for the manufacture of steel The process consists 
of decarbonising cast 1ron by means of nch tron oxide ores 
—An interesting mathematical paper on orthogonal surfaces was 
received fom M G Darbown—M Gernez controverts some 
assertions of Van der Mensbrugghe as to the effects of liqmds of 
high surface tension on liquids of low tension Van der Mens- 
brugghe asserts that when such liquids are in contact, if the first 
contains a dissolved gas ıt 1s compelled to liberate it —-M 
Melsens sent a note on sulphurous and chlorosulphune acid and 
on the combination of chlorine and hydrogen in darkness The 
author saturated charcoal with chlorine, and then imtroduced it 
1ito an atmosphere of hydrogen. The two gases completely and 
quietly combined in absolute darkness —M Prenier sent a 
note on ‘‘ Polypropylenic Carbides” These bodies are formed 
by acting on propylenic bromide by nascent hydrogen, their 
general formula 1s CHH ~M J Chaulard sent a note 
on the spectroscopic examination of the chlorophyll in 
residues of digestion This body does not seem to be 
broken up in the stomach, as its absorption bands are 
distinctly recognisable in the excrements of animals fed on 
vegetables -M Stan Meunier sent a note on ‘‘The increase 
of mechanical forces in the star (now destroyed), from whence 
the meteorites are derived --M P Fischer sent a note on the 
Jurassic formations of Madagascar -—-M Pisani sent a paper 
on the analysis of Lanarkite from Leadhills, Scotland , he asserts 
that the mineral is a basic lead sulphate —M Chapelas’s note on 
the aurora of January 7, was then read, and followed by a note 
frum M Porree, 01 the levelling of the zero of the flood gauges 
of the Seme —A letter fron M P Bert to the President con- 
cerning M Faye’s recent defence of the Bureau des Longitudes 
was next read M Bert says that he did not propose the total 
suppression of the Bureau, but that he said that as it had not 
«nswered the expectations of science, 1t ought to be replaced by 
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a bureau whose duty (like that of the “ Nautical Almanac ” 
office in England), wouid be to publish the Conmasssance des 
Temps, and this office should receive not more than 40,000 francs 
(per annum ?) 
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THURSDAY, JANUARY 30, 1873 


~ EN Ud m naeem aeea 


THE INTERNATIONAL METRIC COMMIS- 
- STON * 


[= continuation of the previous remarks upon the pio- 
ceedings of the Commission, we may now notice some 
of the more important scientific details of its operations, 

The material for constructing the new Standards, for 
which an alloy of pure platinum with ro per cent of iridium 
has been selected, ıs obviously a matter of primary impait- 
ance Before determining upon this metallic alloy, a series 
of experiments was made by the French section of the Com- 
mission, A material was needed, both for the metre and 
the kilogramme, that should as far as possible be un- 
alterable in 1ts composition and molecular structure, in 1ts 
form and dimensions, from the ordinary action of arr, 
water, fire, or other chemical agents, 01 from mechanical 
forces to which it might be subject, that would in fact 
possess physical properties rendering it invariable with 
time It should be hard, elastic, and yet not difficult to 
work, It should at the same time be perfectly homo- 
geneous, so that all the Standards should be as nearly as 
possible identical in their material. And in order to 
lessen the unavotdable influences of variations of tempe- 
rature, ıt was obvious that a material was most desirable 
that would experience the least alteration in its dimen- 
sions from changes of temperature Proceeding by an 
exhaustive process, the Com nission decided against em- 
ploying any of the materivls which have been hitherto 
adopted Brass and alloys of copper did not satisfy the 
requirements, and were ejected as liable to be injuriously 
affected by air and heat, and from being composed of 
different metals varying in their density and dilatation. 
Quartz, though satisfactory ın many respects, was too 
fragile and bulky , besides which there existed no pros- 
pect of obtaining ıt of sufficiently large dimensions and of 
the requisite purity In addition to the objections attaching 
to quartz, glass was inadmissible by reason of the dis- 
turbing influences of moist air on its surface, and from its 
molecular condition as a tempered and crystallised body 
rendering it liable to changes fram variation of tempera- 
ture which might affect the constancy of its density, 
expansion, and even length, for ıt was thought that a 
glass metre, like a steel metre, would thus become 
shorter ın course of time Even platinum, which was 
the best pure metal for the purpose, has the disadvantage 
of being too soft and too weak for a measuring bar. 
Com ined, however, with a proper proportion of iridium, 
platinu n satisfied all the conditions required either for a 
Standard metre or kilogramme These two metals have 
the same system of regular crystallisation, the same 
density and rate of expansion, and when alloyed in proper 
proportions, they produce a perfectly homogeneous mate- 
rial, Tney are the two metals which of all others dilate 
the least by heat, and the proposed alloy of 10 per cent. 
of iridium has been proved to have as nearly as possible 
the same density and the same rate of expansioa as the 
existing Mètre Standards, the, Metre and the zlo- 
oramne des Archives Thuis fact alone 1s important as 
greatly facilitatmmg the identity of the length and weight 
of the new Standards with those of the original proto- 

* Continued from p. 197. 
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types of the Metric System Platinum-iridium has also 


been proved to be extremely hard and rigid, and to 
possess the greatest elasticity, as well as cohesion or 
resistance to fracture At the same time, ıt 1s easily cut 
with a diamond, and it has been shown that lines roby of 
a mullimetre apart (or 0 00035 inch), so cut upon it, with 
the aid of a microscope, are perfectly regular, even when 
magnified from 300 to 600 times, 

The experiments of M Regnault have shown that platt- 
num-iridium resists the penetration of absorbent gases, 
and further experiments made by the Commission prove 
that the influence of such gases can in no way cause any 
change, either in its volume or its weight A more severe 
test had already been applied to platinum by M Stas at 
Brussels He subjected a platinum kilogramme suc- 
cessively to the action of alcohol, cold water, boiling water, 
drying m a vacuum, and heating in a ied heat of from 
250° to 300° C, whilst guarded from flame, and he ascer- 
tained by comparisons in moist air, at a temperature of 
15° C, with a platinum kilogramme not subjected to any 
of these conditions, that no change whatever had occurred 
in the weight of the kilogramme so treated It was only 
requis'te to allow a certain number of days, at mosta 
fortnight, to elapse for the platinum to recover itself. 

Another important question was that of the form to be 
given to the new metre The present Metre des Archives is 
a bar of platinum with a rectangular section, 25 millimetres 
wide, and 4 millimetres deep (or about 1 inch by } inch), 
It had been determined that the new metre, which was to 
be a standard 4 frai¢s, or hine-standard, should have its 
defining lines marked at mid-depth of the bar, on the 
same principle as our English standard of length, ın order 
that the actual length of the measure should be as little 
as possible affected by any difference of temperature, and 
consequently of dilatation, between the upper and lower 
surfaces of the bar But the Commission objected to the 
English mode of sinking cylindrical holes to the mid- 
depth of the bar, and tracing the defiaing lines on the 
plane surface of the bottom of these holes, as being not 
only inconvenient on many accounts, but also as inter- 
fering with the uniformity of structure of the bar during 
its whole length. The form of the new metre à traits 
mentioned in the resolutions as having bzen proposed by 
M Tresca, one of the secretaries of the commission, who 
had given much study to the question, and laid an elabo- 
rate note upon the subject before the Commission, 1s of a 
very ingenious and entirely novel character. Its trans- 
verse section may be described as taken from the form of 
the letter X, if divided down the middle into two halves, 
and then joined by a band equal in thickness to the 
other parts (3 millimetres) By lowering the upper surface 
of this band to the mid-d2pth of the bar, ıt gives a con- 
tinuous plane, upon which not only the two defiaing lines 
of the metre can b2 cut, but also any intermediate lines 
that may be required as subdivisions of the metre. By a 
further slight reduction in the thickness of the lower half 
of the sectional figure, the defining lines will le not only 
in the length of the neutral axis of the bar, but also in that 
of its centre of gravity. The dimensions of the bar itself 
when first constructed are to be 102 centimetres in length, 
and 2 centimetres square in section, and the bar 1s after- 
wards to be planed to the form decided upon Its weight 
will thus be reduced to about 3} kilogrammes, and the 
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defining lines of the metre will be cut at the distance of 
I centimetre from each end of the bar. 

There appear to be many advantages m this new form 
of meisurine bir, of 2 geometrical, mechanical, thermal, 
and economical character Muh importance 1s attached 
to the absolute uniformity of the bir throughout its whole 
length, as equalising its resistance and molecular action, 
and also to the adoption of a geometrical form as sym- 
metrical as possible The absence of any acute angle 
was also dwelt upon as facilitating the mechanical dis- 
placement of the surplus metal, and ıt has sınce been 
practically ascertained that the planing can be executed 
with the utmost regularity and precision It will also 
prove an excellent test of the soundness of the metal 
throughout the whole length of the bar. The great 
rigidity of this form of bar, combined with the advantage 
of the high elasticity of the platinum-iridium, was fully 
shown, as compared with the rigidity of the Metre des 
Archives, 1t will be as 25 gtor, although its sectionil area 
is only half as much more The new fom will also be 
highly favourable for equalising the tempe iture through- 
out its whole length and thickness, and for taking the 
temperature of the surroinding medium, and it will 
afford a most convenient lodgement for mercurial ther- 
mometer tudes, thus enabling the actual temperature of 
the measuring axis of the bar to be readily ind accurately 
determined This measuring axis will be in one open 
and unbioken line, and quite unaffected in its dilatation 
by any contact with the support of the bar Lastly, in 
an economical point of view, the form proposed will give 
the greitest possible streagth with the least quantity of 
the costly material used 

This form for the mefre à traits can be employed with 
merely a sl'ght modification for any mél es d bouts, or end- 
standards, that may be required The form of the bars 
for the wefres d bouts will have a similar sectional fizure, 
but symmetiical, the measure being defined by the sphe- 
rical end of two small cylinders, 3 mullimetires in diameter, 
and projecting r millimetre from the middle of the ends 
of the bai, the 1adius of curvature being 1 metre 

One othe point may be noticed as to the mode of deter- 
mining the temoeiature and dilatation of the standards 
The temperature at which the new metre will have its 
true length has been decided to be the sane as that of 
the Metre des Archives, that is to sty, o? C All the 
necessary arrangements have been already made for 
making compiiusons at this temperature by constructing 
a cold chamber expiessly for the purpose, and surtound- 
ing it with non-conducting materials By a blast of cold 
air driven by a steam-engine in ar adjoining room over a 
surface of ether and throagh pipes into the cold chamber, 
the temperature in ıt may be rediced in a few hours to 
the freezing point, and m untamed constant there From 
this adjoining room also the requis te neht is conveyed 
into the cold chimber, an! 15 thrown by reflection on the 
bars and appiratus There 1s an mner part of the 
chamber in which the standatd metres and the comparing 
apparatus are placed, whilst the observer is enabled to 
mike the adjustments and the comparisons through the 
micioscopes from an outer part, and thus the heat of his 
body ıs prevented from exerting any disturbing influence 
on the bars and apparatus, 

Many comparisons of the metre will, however, be made 
at other temperatures, and in all such cases, as well as for 
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ascertaining the rate of expansion of the bars, the accurate 
determinat.on of the temperature by thermometers will be 
requisite The question of the amount of dependence to 
be plrced on the indicition of the temperature by mer- 
curtal thermometers, which has recently been a good deal 
agitated in this country, was considered by the Commis- 
sion tə be one of great importance They found that in 
all meicur al thermometers, the dilatation of the glass 
envelops, which, so far as tt 1s known, 15 only about one- 
seventh that of the quicksilver, renders the reading of the 
best calibrated thermometers lable to errors amounting to 
some tenths of a centesimil degree The best authorities 
are also of opimion that implicit dependence cannot be 
pliced on the constancy of mercurial thermometers, so 
far as they indicate the temperature, nor on the constancy 
of the dilatation of the class envelope. It was thought, 
therefore, that for ascertaining the temperature with a 
degree of precision exceeding o° x C,, recourse must be 
had to an air thermometer 

On the atner hand, the air thermometer 1s an instru- 
ment complicated tn construction and difficult to use It 
requ.res tae greatest preciutions and practised skull in its 
man:pulation , and the necessity of having recourse to an 
air thermometer on every occasion of making com- 
parisons with tne primiry standards would create very 
seriau,embarrassments On these grounds it was decided 
that ever! one of the new metres should be accompanied 
by two detached mercurial thermometers, carefully con- 
pared wita an air thermometer, and which should be 1e- 
vermel with it from time to time 

It was stated to the Commission by M H Saint-Claire 
Deville, as the result of twenty years’ use of an aur ther- 
momete1, that no instrument could be more precise and 
con-enient in reading, more easy and expeditious m use 
He estimated that by employing an air thermometer 
according to a method suggested by him, the mean tem- 
perature of’a standard metre under comparison could be 
determined with precision to the ;};th of a degree of 
the cent-grade scale 

On the subject of dilatation, we can only briefly allude 
to M Fizeau’s admirable method of accurately determine 
ing the rate of expansion of solid bodies by heat, by em- 
ploying the length of a wave of monochromatic sodium 
ligat (a constant = 0005888 millimetre, or 000002318 
inch), as his standard of measure By means of an m- 
genious apparatus constructed by M Soleil, the yellow 
ray ıs made to fall vertically throug. a piece of plate glass 
on a horizontal plane of the solid body, and ıs reflected 
in the under-surface of the glass By counting the 
number of Newton’s rings passing a fixed pomt upon the 
glass, when they are set in motion from the expansion of 
the surface of the solid body by observed degrees of heat, 
its dilatition can be computed with the greatest precision 
This metho | has been described ın the proceedings of the 
Royal Society on November 30, 1866, when the Rumford 
gold medal was awardedto M Fizeau forit The Com. 
m'ssion also hope to obtain a standard of dilatation by 
markinz a measure of length of one or two decimetres 
upon the plane surface of a piece of Beryl in its axis of 
non-dilatation M, Fizeau has shown that Beryl varies 
in its dimensions from heat Jess than almost any other 
body, and that ıt possesses this peculiarity, that whilst it 
expands by heat in the direction of its axis of crystallisa- 
tion, it contracts by heat in the direction perpendicular to 
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this axis , consequently in the lne of the proper inter- 
mediate angle there is no dilatation or contraction what- 
ever from heat Endeavours will therefore be made thus 
to obtain an invariable standaid measure of length, by 
comparison with which the rate of dilatation of measures 
variable with heat may be dete: mined 

There are other subjects of the investigations of the 
committee which might be noticed, but we have probably 
stated enough to enable some idea to be formed of the 
magnitude of the work undertaken by the International 
Metric Commission, and of the value and importance of 
‘the anticipated results of their labours , as well as the ad- 
vantages expected to be obtamed from the proposed 
establishment of the permanent International Metric 
Institution H., W CHISHOLM 


DE MORGAN’S BUDGET OF PARADOXES 


A Budget of Paradoxes. By A. De Morgan (Longmans, 
1872 ) 
HIS work ıs absolutely unque Nothing in the 
slightest degree approaching ıt in its wonderful 
combinations has ever, to our knowledge, been produced 
Tiue and false science, theological, logical, metaphysical, 
physical, mathematical, &c, are interwoven in its pages 
in the most fantastic manne: and the author himself 
mingles with his puppets, showing off their peculiarities, 
posing them, helping them when diffident, restraining 
them when noisy, and even occasionally presenting him- 
self as one of their number All is done in the most 
perfect good-humour, so that the only incongruities we 
are sensible of are the sometimes savage remarks which 
seveial of his pet bears make about their dancing. 
master 

De Morgan was a man of extraordinary information, 
We use the word advisedly as including all that 1s meant 
by the several terms knowledge, science, erudition, &c. 
Everywhere he was thoroughly at home An old edition 
and its value-giving peculiarities or defects, a complex 
mathematical formula with its proof and its congeners, a 
debated point in theology or logic, a quotation from some 
almost-unheard-of author, all came naturally to him, and 
from him With a lively and ready wit, a singularly 
happy style, and admirable temper, he was exactly fitted 
to write a wok hke this And every page of it shows 
that he thoroughly enjoyed his task Witness, for m- 
stance, the following extract — 

“I will not, from henceforward, talk to any squarer of 
the circle, tiisector of the angle, duplicator of the cube, 
constructor of perpetual motion, subverter of gravitation, 
stagnator of the earth, builder of the universe, &c Iwill 
receive any writings ol books which 1equne no answer, 
and read them when I please I will ceitainly preserve 
them—this hst may be enlarged at some future time 
There are three subjects which I have hardly anything 
upon astrology, mechanism, and the infallible way of 
winning at play I have never cared to preseive astrology 
The mechanists make models, and not books The infal- 
lible winners—though I have seen a few—think their 
secret too valuable, and prefer zutare quadrata rotundis-—~ 
to turn dice into coin—at the gaming-house verily they 
have their reward,” 

He was not, let ıt be at once said, a great original 
mathematician—not, that is, of the order of men hke 


Boole or Rowan Hamuilton—but extraordinarily great 
mathematicians like these are very rare, and there were 
not in Britain a dozen who were his superiors We are 
told in the Preface to this work that ıt was his intention 
to have composed a companion volume on “the contra- 
dictions and inconsistencies of orthodox learning” What 
a loss we have here sustained—how narrow an escape 
several of our most populaily idolised men of science, &c., 
have made—must be known to many, perhaps even dimly 
suspected (at least we hope` so) by those who would 
assuredly have been the earliest and most , prominent 
sufferers, 

A great part of the volume consists of reprints from a 
series of almost weekly papers in the Atheneum , but 
much new matter has been added, and several modifica- 
tions and corrections have been made The task of 
editing has been undertaken by the author’s widow, and 
appears to have been exceedingly well done throughout 
The volume 1s not one which can be read thiough at a 
sitting—nor even at three or four the multuplicity of 
subjects renders it bewildering if more than a dozen o 
two of pages be read at a trme—but we do not envy the 
man who cannot, at a spare moment, find both pleasure 
and profit in the perusal of a modetate portion of it, taken 
ad aperturam 

De Morgan was a vey dangeious antagonist Ever 
1eady, almost always thoroughly weil informed, gifted 
with admirable powers of saicasm which varied their 
method according to the temperament of his adversary, 
he was 1eady for all comers, gaily tilted against many so- 
called celebrities, and—upset them It is unfortunate 
that the issue of his grand contest with Sn Witham 
Hamulton (the gieat Scottush Oxford Philosopher) is but 
in part indicated in this velume—itis softened down, in 
fact, till one can hardly recognise the features of the extra- 
ordinary A¢heteum correspondence of 1847 There the 
ungovernable rage of the philosophe: contrasts most 
strongly with the calm sarcasm of the mathematician, 
who was at every pomt his master, and who “ played ” 
him with the dexterny and the tenderness of old Isaak 
himself! But ıt is characteristic of De Morgan that, 
though he was grievously insulted throughout the greater 
part of this discussion, no trace of annoyance seems to 
have 1emained with him afte: the death of his antagonist , 
for none would gather from the “ Budget” more than the 
faintest inkling of the amount of provocation he received. 

Yet De Morgan had his weak points, and in an un- 
guaided moment he made a first, and last, attack—one of 
the few assaults in which he was unsuccessful—on Faraday 
At least he gets the credit of having 1eviewed a lecture of 
Faraday’s in the Athen@une of 1857, and of having 
for once wholly missed the main port at issue 

To return to the “ Budget ” The tenderness displayed for 
trisectors, duplicatois of the cube, circle squarers, per- 
petual motionists, ef hoc genus omne—from J Reddie 
through J Symons, to J Smith—is most touching The 
real human interest evidently taken ın the careers of those 
hopelessly ignorant writers, does credit to De Morgan’s 
heart He does not hang up his Paradoxer on high as a 
warning, nor does he dissect him for purposes of psycho- 
logical study , he carefully spreads him out, under suffi- 
cient but not extravagant pressure, on the white page of 
lus herbarium, and fondly preserves him as a specimen 
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for his future lectures. Thus the specimens may be said 
to Zve m his pages, with all their bright motley of colour 
and their extraordinary odours-——only flactened a little by 
the supreme necessities of the case. 

Mingled with the paradoxes, and generally more or less 
directly suzgested by them, we have many valuable 
pieces of information—as, for instance, about the calendar 
(pp 219, &c), the names of the “beast” (p. 403), the 
« Macclesfield Letters” (p 448), &c.—and we have anec- 
dotes, verses more or less coufessedly dogzrel, and para- 
doxes full-blown, from the author’s own pen. 

One extract must suffice, though there are hundreds 
equally good, for which we must refer the reader to this 
mast thoroughly enjoyable book itself Our choice is 
determined by the present aspect of the education ques- 
tion and conveys a much-needed lesson to all who are 
capable of comprehending. 

“It was somewhat more than twenty years after I had 
thus heard a Cambuidge tator show sense of the true place 
of Horners method, that a pupil of mine who had passed 
on to Cambridge was desired by his College tutor to solve 
a certain cubic equation—one of an integer root of two 
figures In a minute the work and answer were presented 
by Horners method ‘How!’ said the tutor, ‘this can’t 
be, you know’ ‘There is the answey, sir, said my pupil, 
greatly amused, for my pupils learnt not only Horner’s 
method, but the estimation it held at Cambridge ‘Yes; 
said the tutor, ‘there is the answer, certainly , but it 
stands to reason that a cubic equation cannot be solved 
in this space’ Fle then sat down, went through a process 
about ten times as long, and then sad with triumph, 
‘There! that ıs the way to solve a cubic equation!’ I 
think the tutor in this case wa» never matched, except by 
the country organist A master of the instrument went 
into the oryan-loft during service, and asked the organist 
to let him play the congregation out , consent was given, 
The stranger, when the time came, began a voluntary, 
which made the people open their ears, and wonder who 
had got into the loft, they kept their places to enjoy the 
treat. When the organist saw this, he pushed the inter- 
loper off the stool, with ‘You'll never play ’em out this 
side Christmas’ He then began his own drone, and the 
congregation began to move quietly away ‘There!’ 
said he, ‘ that’s the way to play ’em out 1?” 





BURMEISTER’S ANNALS OF THE PUBLIC 
MUSEUM OF BUENOS AYRES 


Anales del Museo Publico de Buenos Ayres, para dar a 
conocer los objetos de Historia Natural nuevos o poco 
conocidos conservados en este establecimento Por 
German Burmeister, M.D. Vol u,parts1—4 (Bue- 
nos Ayres and London Taylor and Francis ) 


ie a previous number of NATURE (vol un p 282), 

Prof, Flower has given our readers an account of 
the first volume of this most meritorious work, and of the 
objects of its distinguisaed author in undertaking ıt. 
Since Prof Flowers’s article was published, four parts of 
the second volume of the “Anales” have been issued, 
containing a series of articles and illustrations of quite as 
great zoological interest as those in the first volume. The 
wonders of the extinct Mammalan Fauna of the Argen- 
tine Republic are well known, and in the present volume 
Pro’, Burmeister devotes himself to their exposition In 
the first part he commences a complete monograph of 
the Glyptodonts, or extinct gigantic Armadillos, repre- 
sented by specimens in the museum under his charges 
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and carries it on to the end of Part IV In the first 
volume of the “ Annals” Prof Burmeister, in the course 
of a general article on the fossil mammals of the dilu- 
vum of Buenos Ayres, had given a preliminary expo 
sition of us views as to the arrangement of these won- 
derful anina's. He now enters at length upon the 
description of the specizs known to him, and gives a 
series of splendid lithozraphs to illustrate their remains 
Not only are the bones of the Glyptodonts so perfectly 
preserved as to enable many of the skeletons to be com- 
pletely restored, but great portions of the extraordinary 
suits of armour with whicn they were clad above and 
below have likewise been discovered, so that their external 
appearance can likewise be portrayed Those who 
interest themselves m palontology will do well to secure 
copies of these beautiful illustiations, a few of which are 
on sale at Messrs Taylor aid Francis, of Red Lion Court, 
at ros a rumber, 

We should add that, attached to each number ot the 
“ Anales” 1s a “ Boletin del Museo Publico de Buenos 
Ayres,” 1n which is given an account of the additions 
made to the establishment during the year An important 
acquisition in 1871 was the series of remains of the 
Aluchrauchentt patachonica, an extinct animal allied to 
the horses and tapirs, formerly belonging to a naturalist 
named Bravard, who was killed in the earthquike of 
Mendoza These specimens formed the basis of Prof 
Burmeisters complete restoration of this animal, pub- 
ished ın the first volume of the * Anales,” 





OUR LOOK SHELF 


Notes on thle Post pliocene Geology of Canada, &¢ By 
W Dawson, LLD, FR S, F.GS. (Montreal. 
Mitchell ard Wilson, 1872 ) 


THESE “ Notes,” which are reprinted from the Cana tran 
Naturalis’, cannot fail to interest European glacialists, 
Especially va uable for purposes of comparison are the 
detailed notes on the fossils obtained from the glacial 
beds, The lists include ın all about 205 species, distri- 
buted as follows —Radiata, 24 , Mollusca, 140, Artı- 
culata, 26 Vertebrata, 5 All these, with three or four 
exceptions, my be affirmed, says the author, to be hving 
northern ar southern species Moreover, the fauna of the 
older part of the Canadian glacial deposits 1s more Arctic 
in Character than that of the modern part. It would thus 
app2ar that since the accumulation of the boulder-clay a 
gradual amelioration of climate has taken place, but the 
change from Arctic conditions has evidently been less 
decided on the west than on the east side of the Atlantic, 
Dr Dawson’s conclusions regarding what we may term 
the physics of the glacial epoch will probably meet with 
less acceptance than his palwontological results He con- 
siders the Ene-clay described by Whittlesey, Newoerry, 
and others to be of marine, and not of fresh-water origin, 
as these authors believe. But his reasons for this opinion 
can hardly be considered satisfactory When an extensive 
deposit of fine clay, after having been examined over a 
wide area 1s found not only to be totally destitute of 
marine organisms, but to contain quantities of drift-wood, 
and to hare associated with it beds of peat and an old 
soil containing tree roots, the probabilities are that the 
clay-beds are of fresh-water origin Besides, 1f we are 
not mistaken, fresh-water shells have been got in the Erie 
clay Thet much-vexed question, the origin of boulder- 
clay comes in for some discussion ım these “ Notes,” the 
author inclining to think the deposit 1s marine It 1s some- 
what significant, however, that the boulder-clay is only 
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fossiliferous in the lower part of the St, Lawrence tive: ; 
further mland it has not been observed to contain fossils, 
From the author’s description of the boulder-clay as seen 
at low levels in Canada, we think that deposit more 
closely resembles some of the maritime fossiliferous 
stony clays of Britain than our Till or lower boulder-clay 
Dr Dawson seems to have satished himself that the “ real 
cause ” of the excavation of the American lakes “was ob- 
viously the flowing of cold currents over the American land 
during its submeigence” He also thinks that “ the fiords 
on coasts, like the deep lateral valleys of mountains, are 
evidences of the action of waves, rather than that of ice” 
No glacialist, as far as we know, holds the extravagant 
belief that fiords have been cut out by ice They are un- 
doubtedly submerged valleys, and were hollowed out by 
Streams and other atmospheric influences in ages long 
anterior to the glacial epoch But however much we may 
differ fom Di Dawson in some of his conclusions, there 
can be no doubt that he has added very considerably to 
our knowledge of American glacial deposits, and we cor- 
dially recommend the perusal of his “ Notes” to our geo- 
logical readers 


* 





LETTERS TO THE EDITOR 


[ The Editor does not hold himself responsible for opinions expressed 
by his correspondents, No notice ts taken of anonymous 
communications, | 


The Invention of the Water-Air Pump 
STATEMENT BY PROF BUNSEN * 


“A letter addiessed to me by Dr Sprengel, under date of 
November I, 1872, ın which he says ‘Perhaps ıt will not have 
escaped your observation, that the invention of the watet-air- 
pump, which you have constructed after the principle of my 
mercury air-pump, according to your paper published in 1868 on 
the washing of precipitates, is almost everywhere attributed to 
you,’ induces me to make the following statement 

‘ The interesting discovery, that by means of columns of 
liquids flowing downwards a more perfect vacuum can be pro- 
duced, than was possible by the air pumps hitherto in use, 
belongs solely and only to Dr Sprengel He ın his researches 
on the vacuum (Yous nal af the Chemical Soctety, January 1863) 
brings prommently forward, that water 1s from a practical point 
of view the only liquid which could come into consideration as 
a substitute for mercury used in the ins.rument described by him , 
and that it ıs not unlikely that such an irstrument, adapted for 
water, might possess advantages which air-pumps of other 
constructions have not, particularly in hilly counties, where the 
large volume of a natural waterfall might be rendered available 


In the theoretical considerations on the action of his instrument, | siderable amount of fluid 
| consideabh ness (that 1s the magnitude) of the cause affected only 


which ummediately follows the above, ıt 1s noticed, that it 15 
simply the reverse of the Trompe, with this addition, that the 
supply of air is limited, while that in the Trompe is unlimited 

t If in the face of these facts, which are open to all, anyone 
attributes to me, as I must conclude from Dr Spiengel’s letter, a 
share m his discovery, I can regret this only all the more keenly, 
as im my tieatuse on the new method of hiltration I could not 
possibly hive expressed myself with regard to Dr Sprengei’s 
clams more loyally and precisely than I have done Ihere, I 


have stated expressly, that I have constructed the pump used for | 
filtrations and described by me in detail, after the principle of , 


Sprengel’s mercury-air-pump It was the only apparatus of the 
kind which D: Sprengel described, consequently the one to 
which alone I could refer “R BUNSEN 

“ Heidelberg, Nov 5, 1872” 


Tpressing my best tharks to Prof Bunsen for the above 
statement, 1 beg to add, that smee 1860 I have been using for 
laboratory purpose» a water-trompe, as described by me in 
Poggendorff’s Annalen for 1861, vol cxu, which (by reversing 
the action) led me in 1863 to the new method of aur-rarefaction 


Water was the first liquid, which I used nm my first pump, con- | 


structed daring the summer of 1863 But the fallacies arising 
from the tension of aqueous vapour and from the air absorbed in 


* Translated from Ann Chem Pharm vol clxv p 159, by H Sprengel, 
authorised by Prof Bunsen, Je 
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water, as well as the inconvenience of having to provide for the 
requisite fall, caused me to discontinue the use of water, and to 
substitute ın its stead mercury as the most suitable liqmd for 
establishing fe truth, which I had recognised by means of a 
water-air-pump with an insufficient fall My paper of 1865 was 
written with reference to aX hquids, in fact, on p 15 (rendered 
prominent by italics} I summed up thus — 

** The main fact which I have established in this pape: may 
be shortly stated to be that, 2/ a /igutd be allowed torun down a 
tube, to the upper part of which a recever is attached by means of 
a lateral tube, and if the height at which the secewer 18 attached 
be nol less than that of the column of the liquid which can be 
supported by the atmospheric pressure, a vacuum wil be formed ut 
the recerver mmus the tension of the liquid employed” 

I regret that the obviousness of the matter led me to refrain 
from expressing myself in a more detailed manner, believing, as 
I still believe, that what I wrote sufficiently described the con- 
strucuon of the water-air-pump 

In conclusion Mr Johnson's aspirator* for establishing a 
current of air ought to be mentioned here It was recognised 
by Prof Hofmann + to act on the principle of the trompe, and 
of course might have served as an air-pump, had it been noticed 
at the time that the instrument would furnish the means of 
creating a vacuum And I may also diawattention to the tubet 
of a vacnum-pan, through which the water 1s made to escape, 
which has served to condense the steam of the boiling liquid 
This no doubt would in lıke manner have served as a complete 
water-all-pump, but it does not appear that its use as-such was 
discovered H. SPRENGEL 

London, Jan 22, 1873 


Kant on the Retarded Rotation of Planets and Satellites 
Ir is now recognised that the tides are necessarily lengthening 
the day , but the history of this recognition seems to be incom- 
plete ‘It appears,” says Mr Tait in his ‘‘ Thermodynamics,” 
86, ‘*that the first suggestion of such an effect 1s due to 
Kant” Mr Stewart speaks more positively (“On Heat,” 
p 356), but adds that Mayer ‘f was the first to give his conclu- 
sions general publicity.” 

The following are the facts with respect to Kant, as they are 
to be found in Rosenkranz and Schubert’s edition of his works, 
part vı pp vu 3-12 The Berlin Academy of Sciences had pro~ 
posed, as the subject of a prize essay fo. 1754, the questions 
whether the length of day and night had changed, and if so, 
what the cause could be and how this was to be ascertained 
Kant did not compete, apparently he was dissatisfied, as well 


| he might be, with his attempt to estimate the possible amoun. of 


retardation , but he published his views in a Konigsberg weekly 
aper 

J tt 1s of some interest to compare Kant’s position with our own 

In the first place, he expresses himself with almost entire gene- 

rality He does not speak merely of the tides, but says that the 

rotation of any planet is necessarily retarded if it contains a con- 

Kant knew as well as we do that the 


the magnitude (and not the bare reality) of the effect , so tnere 1s 
nothing to be added to his statement of the condition of retarda- 
tion but what our own writers do not seem to think worth 
adding, namely the energy dissipated in consequence of the m- 
perfect mgidity and ela-ucity of the solid parts of the planet 

Again, with respect to the final result, Kant makes two state- 
ments, which, 1f literally contiadictory, yet taken together go to 
show the fulness of his knowledge First he says the rotation 
must ultimately cease , further on that ıt must diminish till it is 
equal to the evolution of the moon, so that the earth will con- 
stantly face the’ moon, as the moon now constantly faces the 
eath ‘Ihe essay bears marks ot hasty writing, and it seems 
clear thit the latter statement 1s only intended for that part of the 
effect which 1s due to the moon The former may be intended 
to affirm the ultimate abolition of the solar day , 1f ıt means 
much more {as it ought) I presumeit is inconsistent with Kant’s 
express rejection of the hypothesis of an interplane ary resisting 
medium 

On the other hand, Kant betrays no suspicion of the reaction 
upon the disturbing bodies, and the consequent lengthen ng of 
the month and yea: And in speculating on the pyssibulity of 


* Quarterly Journal of the Chemicai Society, vol iw p 186 1882 
4 Ibid 


t ‘ Elements of Physics,” by Neil Arnott, M D, (Longmans) 3rd edit, 
London, 1823 
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historical verification, he thinks only of an apparent shortening of 
the year, forgetting the monch, which, as it has turned out, has 
proved the tell-tale Least of all can he have imagined that the 
question could be answered, or even asked-~\Vhat becomes of 
the lost velocity ? 

But ‘he s1ys expressly that ıt 1s probably the tidal influence of 
the eaith that has brought the moon to face the earth constantly 
asitdoes Mr Tait, in the passage from which I have quoted, 
treats this suggestion as ouginally Helmholtz’s, though, speak- 
ing unde: correction, I should have said it formed part of 
Laplace’s explanation Be this as it may, Kant puolished it 
when Laplace was five years old 

The essay was 1eprinted by Nicolovius m his collection of 
Kant’s minor pieces I do not know the date of this publica- 
tion, but 1839 1s the date of Rosenkranz and Schubeit Yet we 
have Arago m his latest work, and Herschel at least as late as 
1851, affirming the mvarnable length of the day, not merely as 
approximately established Sy history, but (internal disturbance 
apart) as a direct result of dynamical piinciples It 1s not 
“general publicity ” that was wanting in Kant’s case, but special 
publicity, the publicity of Transactions and Jahrbuche: It 1s 
to be hoped that those who woik in the several departments 
of knowledge are now, learning to know better what their neigh- 
bours aie about 

Hadley, Middlesex, Jan 21 C J Monro 


Pollen-eaters 


I am sory that I am unable to give Mr Bennett all the ın- 
formation that he desires, as I have never studied the classifica- 
tion of the Diptera, and do not know the species of the flies in 
question , nor do I like to trust my memory as to those of the 
flowers The common dandelion 1s, however, I think, an espe- 
cial favourite , and it ıs evident that m this and other Composite 
the movements of any insect among the flowrets must scatter 
some of the pollen upon the stigmas, and some may even be 
carried on its legs and body ın its wanderings from flower to 
flower, though the sinooth body and cleanly habits of the fly 
must be rather an obstacle tothis Buat to some other spectes of 
flowers, on the pollen of which I have sometimes seen them 
feedinz, and paid particular attention to this point, I think it 
very doubtful whether their visits can be anything but injurious 

W E Harr 

P S —Allow me to conect a mispiirt in my former note By 
the subs'itution of an * N” for the in.tial “h,” the expressive 
popular name of “hoverers” which I used m writing of the 
Sy? pide, has been rendered quite meaningless I should also 
be glad to know whether I am correct in the use of the word 
‘* mandibula,” m the same note 





Meteors in South Pacific 


WHILE some natives of these islands were preparing my boat 
for a jouiney duung the mght of Octover 27-28, they were con- 
siderably alarmed by the appearance of a very large meteor As 
far as I could ascertain from them .t became visible near to ¢ 
Ceti, and rushed towards the south-east, leaving a bright train in 
its wake One of the natives describ.d ıt as being as large as a 
man’s head , the others thought ıt was large: than that ‘1 hese 
statements about size must be taken with caution, but fiom tne 
excitement 1t caused I believe the meteor was a very large one 
It was seen a htue before local midnight 

I was travelling the same might from midmght to 3 A M , and 
during that time I observed eleven meteors two of which 
appeared near to Pollux, and disappeared near to a Hydre 
The other nine all appeared near to y Cams majoris and pro- 
ceeded through the constellation Argo Navis The last I saw, 
at 3 AM, reached nearly to the Southern Cross, which was then 
just above the horizon 

Only one of the eleven meteors I saw was at all remark- 
able for size, and that was about as bright as Sirus, with which 
I compared ıt This was the only one which left any percep- 
tible train 

I should add that, although Samoa is in the Western hemi- 
sphere, our local time 15 that of the Eastern hemisphere , hence 
the dates given are twenty-four hours ahead of the true time of 
our geographical position S J WHUMEE 

Samoa, South Pacific, Oct 30, 1872 
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Aurora Spectra 


Mr CAPROV’s notice of my observations with 1egard to the 
auroral spectra compels me to say a few words with regaid to 
them which I should rather have deferred till I could confirm 
my suspicions by fresh expetiments The spectrum which 
appears to coincide with the aurora, 1s not the ordmary spectrum 
of oxygen obtained by the disruptive discharge, but is, I have 
httle doub , that described by Wallner (Phil Mag p 420, vol 
xxvvi) It is not uncommon in ordinary /uszzere tubes, but I ob- 
tained it with a feeble discharge ın tubes filled with electrolytic 
oxygen, and therefore put 1: down to that gas It 1s now two 
years since | made these experiments Circumstances compelled 
me to leave the research incomplete, and I have hitherto been 
unable to return to ıt, but greater experience in the difficulties 
of spectium work has suggested sources of e110: which I did not 
then suspect, and I should not feel any sui prise if the spectrum 
in question turned out to be that of some carbon compound from 
the india rubber connections It certainly has a strong family 
likeness to these, and 1f ıt were so, would confirm Prof Piazzı 
Simyth’s comeidence with citron acetylene I will endeavom 
shortly to decide this 

As to instrumental power, the greatest I have used on the 
aurora has been that of a 60° bisulphide prism, but this 1s 
sufficient to show in both lines a breadth distinctly greater than 
the slit Unfortunately, howeve, as I think I have before 
stated, the amoral line appear» equally nebulous on both sides, 
while that ın the tube spectium is shaded mainly towards the 
red On the other hand ıt ıs fair to note that this*ceases to be 
visible when the light is faint and the dispersive power not 
gieater than that employed on the anora 

Nath Stuelds, Jan 18 HENRY R, PROCTER 
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On tne Words “ Diathermanous,” ‘ Diathermancy,” etc, 


In replv to the question of Mr W M Williams in the post- 
script to kis letter (NATURE, vol vn p 202) I beg leave to 
make a fey obseivations I presume that the autho: of the 
above terms thought that the idea of the permeability of a medium 
by radian heat could be better expressed by derivatives of the 
verb @epuatvw (I heat) than by those of the more elementary 
words @épuos (hot) or apun (heat) To the former of these 
classes ‘‘diathermanous,” ‘ diathermancy” (from bepuavsis), 
and “ diathermacy”’ (fiom @epuacla), all belong, though they ae 
not very regularly formed, as our English termiration ‘ cy” 
co.responds to the Latin 4a, as “clemency ” from clementia, or 
the Gieek “rea,” as “policy,” from woairdia “ Diathermaus ” 
belongs to the latter class 

According to piecedents the substantive coiresponding to 
“diathermous” might be “diathermy,” as bigamous, bigamy, 
or “‘diathermeity,” as aiaphanous, diaphaneity, or ‘* diather- 
mosity,” as porous, porosity, but not ‘ diathe:macy,” im which 
aa lette: “a ” clearly points out its derivation fiom the 
verb 

In point of form the words of Latin ongm, ‘ tianscalent,” 
*‘transcalency,” which have been used in the same sense, are 
quite unodjectionab.e, and have the great advantage of corre- 
sponding in form with “transparent,” “‘ transparency,” ‘f trans- 
lucent,” “translucency,” so that the words expressing permea 
biluy by the rays of hght and heat are of similar form, though 
perhaps the derivation of ‘‘calescence” frum a neuter verb, 
when an acilve sense is wanted, may be an objection to their 
use i 

Seemg, therefore, that “diathermous” has no very eligible 
substantive corresponding to it, I submit that the origmal words 
““diathermanous” and ‘diathermancy” are most eligible in 
sense and least ob,ectionable in form of the words of Greek 
derivation Some perhaps, in spite of the above objection, may 
prefer the Latin words WDLL, 
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Dr Sanderson’s Experiments 


May I ask Dr Bacon Sanderson to kindly state m yout 
colamns one or two matters relati g to the cheese employed by 
Di Baslanin the experiments at which he assisted Fle justly 
remarks on the value of a knowlelge of methods of demon- 
stating important facts--and I would therefore ask for the 
advantage of othe readers as well as my own—some further 
information I have already to thank Dr Bastian for stating the 
specific gravity of his turnip-solution, m reply to my request 


alats are given, "which 


f those conditions under | 
ook on the ‘‘ Beginnings of | 
fon of 999 cases out of 1,000 | 


from taraip-solution—bouled 


that Dr. Bastian considers it a | 


that the rind of the turnip be 

of the infusion. This is for the 

erson’s letter. Also it is 

e first time that an accurate description of the flasks (not 


used, and 

is given. 
now merely desire to know the quality of the small quantity 
nded cheese added toeach flask. Let me say that another 
an of the experiment—not given by Dr. ‘Bastian, but now 
me by Dr. Sanderson, isthe addition of the cheese 


ffusion is in the flask—so that no staining or filtra- | 


Je use of, subsequently to its addition. In the ab- 
ə distinct a statement on this point as that of Dr, 
it was natural to suppose that the turnip and cheese 
would be strained in some way, to get rid of coarse 
eems important that it should be known (1) what 

_ Was. As 


s strained before the a 

wntained: obvious solid particles, and of what size? 
derson having placed your readers, and 
natural history of Bacteria, under so great 
wistatement of the conditions of the 
e add to our 

ing thisadditiona z 

experiments with turnip solution 
ecently in the laboratory of the Regius P:ofes- 
icine of this University, we found that under the condi- 
given in Dr. Bastian’s book, no life was developed—a 
contra 


ents regarded by them as demonstrating 
form of Bacterium or its germs, after 
“yoo” or even 105°C. 
E. Ray LANKESTER 


rE are.glad to be able to lay before our readers the 
* to the memorial to Mr. Gladstone, signed by 
minent botanists, which appeared in NATURE 

ary 16. The answer is in every respect satis- 


l “ Tréasury Chambers, January 23, 1873 
Yds Commissioners of Her Majesty's 
efore them your letter of the 3rd 
orial enclosed in it from various 
he pursuit of botany or in instruc- 


pect to the transfer to the branch | \ 
| would be almost a waste of time and money. 


it ample notic 


itt 
1, Sir, your obedient servant, 
| : “WILLIAM LAW 
ley, Sibbertoft, 
Harborough.” > 


there 


of the quantity of infusion enclosed in each | of the objects for which this excellent society 3 


made by Dr, 


THE METEOROLOGICAL OBSERV. 


MAURITIUS 


*HE Meteorological Society of Mauritius have 
4 presented to the Governor of that colo! 
(contained in a copy of the Commercial Gazette $ 
requesting him immediately to- place on the es 
sum sufficient to complete the new meteorologic: 
vatory there before the end of the present ye 


in 1851, was to aim at the establishment of a per 
meteorological and magnetical observatory ; and sinc 
the members have been doing theif best to urge the Co 
Government to help them to accomplish their obje 
oné untoward event after another has occurred to | 
its consummation, The old observatory, a v 


| venient one, was sold in 1866 for 10,8. 
this sum was made available b; 

/ new observatory and instruments 

| sum of 4,500/. is available, thouz 

| tate to make use of it. A SE 
| new building was erected, and the foun 

| main building laid by H.R:H. the Duke. 

| but nothing more has been done since, and 
| owing to the scanty allowance for the purpose, 


In 1870 


p 
du 


utterly inadequate, The memorial thena 
to grant at once the funds necessar 


building and to maintain an adequat taf 


a reason for haste, among other more endur 
| general reasons, the approaching transit of Ve 
-people of Mauritius, both for their own sakes a ad 


sake of science, the Society believe will be glad 
a helping hand. We cannot bur think that if the | 


‘ment of Mauritius give the matter their serious co} 


tion, they will at once accede to the prayer of the so 
memorial. The benefit which such an observatory, 
heart of the Indian Ocean, would confer on scien 


-humanity would be immense: and to cripple such a 


stitution would be anything but economy. The ve 
portance in agricultural, nautical, and sanitary po. 
view, of having an observatory in Mauritius, is 
acknowledged ; indeed, it is well known to tho 
resided in Mauritius, as well as in other tropical 
that timely warning of a single hurricane (w 
ence shows can be given), might save as muc 
would suffice to build an observatory, and to 
for years. The Society does not seek any. 
Imperial Government; and we sincerely. 
narrow and short-sighted notions of econ¢ 
the Governor of Mauritius from at on 
means of fulfilling the so frequently frust 
the Meteorological Society. S 

The Society concludes its memorial by. 
commending that no deviation should bei 
plan proposed by the President and Counc 
Society of London; that is, that mete 
netical, and solar spot observations sha: 
simultaneously by photography. To endeavour ti 
out a half-measure, hable to change and interrup 
Itis] 
bable that meteorology, terrestrial magnetism, and sù 
spots, are intimately Connected by some law or laws not 
yet determined ; and, nothing short of long-continued 
photographic records of the several phenome 
cerned, would meet the present requirements of Sci 
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y beheld to De a sufficient indica 

“Kew is held as a scientit 
sof the country as we 

ir opinion of its being 





roper if I venture 
sibility), to make 


iding those who are not | . ingdo : fe 
| exact and precise information as to th 


upon 
hos dlir 


inder proper supervision of such frag- 
pared and are requisite for scientific in- 


eets on which the specimens are | 


aced in loose covers, and these are arranged 
sificatory order on the shelves of cabinets 
which are madé to hold them. 

Any botanist interested in any particular group of 
plants, and visiting a well-worked herbarium, has only 
o. to the proper place to find everything that the 
erbarium contains belonging to that group ready to his 

hand, and in a state suitable for study. 
is not, however, attained without immense labour on the 
¿part of those who have charge of the herbarium. Fresh 
accessions of plants have contiaually.to be examined in 


E 


l before the proper positions for their intercalation in 
ranged collection can be determined, 
blic herbarium derives its additions from three 
3 :—pgifts, exchange, and purchase. The first in- 
des, besides collections given by the government de- 
tments, at whose instance they have been made, sup- 
s coming from private individuals. At Kew the Garden 
the Herbarium benefit in common by the extensive 
rrespondence carried on in every part of the globe with 


needs no small exertion to continue and extend it. I 
conceive that it is, putting aside all others, a very strong 
argument for the maintenance of a herbarium at Kew, 
hat it participates, as no other herbarium in this country 
uld do,.in the results of a correspondence which must 
essar 


rily be ‘kept up for the purposes of the Garden 


$ 


id which indeed could hardly be carried on elsewhere | 


for the advantage of a herbarium alone, to anything like 


the same ‘extent... Moreover the correspondents of Kew | 


¿ constantly send dried plants to be named, besides making 


-but a herbarium and library on the spot could enable them 
~-to be supplied with. 


The dried plants which are received at Kew from 
different. sources necessarily include a large number ‘of | 


duplicates, that is, of specimens*not needed for the her- 
barium. These, however, are not wasted, but are sent 
from Kew to various establishments with which exchanges 
can be effected. This is a most important matter, because 
the authentically named specimens. of foreign botanists 


‘which are received in exchange are far in 
‘purposes of comparisonthan any figures or descriptions. 
_.. The uses of a largë herbariu ‘ 
the first place it supplies the material for urely scientific 
investigations, both with regard to the structu 

fication of plants as well as B: 

graphical relations and the problem « 

distribution has come to be whati 


| standards of t which ta 
_ names of specimens can be accurately determined. Bot: 
nical names have a universal currency, and therefore 
_ obviate all the divergencies and confusion of those which 
_ are merely local and vernacular. more- 
over look to those who have access to herbaria to 


Such a result | 


ore useful for | 
aerbarium are in the main twe In | 


cture and classis 


is also most important on purely uti 
immense number of important produc e der 
the vegetable kingdom, and it is very necessar 


produce these. Dried plants preserved: in h 
reference in comparison with: 


Horticulturists: more- 


guarantee the correctness of the nomenclature of garden 
plants. eo 

Besides the herbarium at Kew thereis the older one be- 
longing to the British Museum. It is still in a measure 
sub judice what is to be the future position of these two 
institutions. That the Kew Herbarium should not be 
severed from the Garden is the all but unanimous judg- 
ment of those who are best qualified to give an opinion, 
With respect to the British Museum Herbarium there is 
greater difference. Some botanists have wished to see 


| the valuable type specimens which it contains added t 
| those at Kew, just as they might wish, if it were in. the 
| power, to condense there what is best in some of th 


leading foreign herbaria. In my opinion the transfere 
to Kew of any portion of the British Museum*collecti 
would be very undesirable. The British Museum ; 
mens are mounted on paper of a very different size 
the sheets could not be cut down without impairing thei 
authenticity. Moreover, at the British Museum there i 
an extensive series or ante-Linnean herbaria most valuabl 
from a historical point of view, but not otherwise availabl 
for study, and these would, on that account, be out. 


place at Kew. Again, with collections so 
those of dried plants, it is all but imperati 
risk of losing the whole national accumulat 
conflagration, _ a 
The two Herb 
distinct fields of activity open to them, Let the Key 
Herbarium remain, as at present, to be used for. 
varied ends of the Kew establishment, and by 
students as are engaged in important works, as or 
nal memoirs and colonial or forest floras executed for 
the Government. They would be willing to gain, as they 
do now by the distance from town, tranquillity 
incursion of visitors less permanently occup 
botanical pursuits. Then the British Museum co 
(which, if it were possible, it would be a conve 
ment to retain in Bloomsbury) would serves 


ive also two well-marked ‘bu 


| who would use them rather for reference 


tinuous study, although this also would not be-p 
cluded. It must, however, be admitted that they ar 
capable of very great improvement even for purpos: 


of reference, and it would be very desirable to thi 
that the Kew and Bloomsbury establishments shou 


? T | brought into some sort of amicable relation, I will give. 
:¿ demands for every kind of information which nothing | 


few instances quite arbitrarily selected: from my own ex- 
behind the Br 


S catalogues, is represe 


“Unfastened on pape 


ate in whi were received fr 
collectors, except a rough geographical distributio: 
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cupboards, they are little more assorted than the plants 
which constitute a haystack A considerable part, 1f not 
the whole, of the 7,000 specimens of plants from the expe- 
ditions of Hooker and Thomson, which cannot have been 
received less than fifteen years ago, were, quite lately, 
still unmounted and unincorporated Agam, merely to 
quote instances which have come unsought within my 
own observation, the plants collected in Nepaul half a 
century since by Wallich, and as I learn from a dis- 
tinguished Indian botanist, in a district which has 
never since been botanically explored, were recently, and 
perhaps are still, amongst the unarranged collections 
These altogether, I should judge, roughly form in bulk 
about one-sixth of the whole herbarium The arranged 
portion 1s estimated to possess 77,400 species of flowering 
plants, contained in 306 cabinets with 8 shelves , the Kew 
Herbarium, on the other hand, possesses 105,000 to 
110,000 species in 450 cabinets, on an average of 16 
shelves As I have ascertained that the shelves are in 
each case about the same width apart, and about equally 
filled, these figures give roughly three times as many 
shelves to the Kew Herbarium, and somewhat less than 
half as many more species 

There can be no doubt, therefore, that the Bri- 
tish Museum Herbarium might be materially deve- 
loped, especially when ıt ıs remembered that Mr Ben- 
tham’s herbarjum, when presented to Kew, contained 
between 60,000 and 70,000 species, and that this was 
formed in less than forty years by a single ındi- 
vidual The examination of the unarranged collecuons 
in the British Museum would, no doubt, yield a large 
number of duphcates, and these should be exchanged 
with foreign herbaria If this were done—and there is 
no reason why the appliances of Kew should not be uti- 
lised for the purpose—it would be easy, without interfering 
with the independent action of either establishment, to 
bring about for the future a mutual interchange of speci- 
mens Noris there any reason why, when needful, the 
type specimens of the older botanists should not be lent 
to Kew from the other Herbarium, considering that both 
are Government property. 

The development of the botanical collections in the 
rooms open to the public at the British Museum into 
something more useful, educationally, would probably be 
achieved by the officers, if they possessed more space In 
this case ıt would be very desirable to transfer to them the 
collections belonging to vegetable paleontology ın the 
Geological department At p.esent the nucleus of a col- 
lection of fossil plants bequeathed to the Botanical de- 
partment by Robert Brown 1s being gradually developed, 
so that there are now actually two distinct collections, 
both having the same object, and existing independently 
of one another, and in charge of different officers, ın the 
same building. W T THISELTON DYER 





THE RAINFALL AND TEMPERATURE OF 
NORTH-WESTERN EUROPE 


‘THE Scottish Meteorological Society have just received 
letters from their observers in Iceland and Faroe, to- 
gether with the regular observations made by them for the 
Society to the end of November last, which are of interest 
in connection with the unprecedentedly wet and change- 
able season we have had in Scotland and elsewhere 

The rainfall ın Iceland this year to the end of October 
has been 4 44 inches under the average of the ten months, 
the deficiency occurring chiefly m January, February, 
July, September, and October In Faroe the deficiency 
has, to the end of November, amounted to 1100 inches, 
the dry months being February, 4 50 inches under the 
average, July, 109 inch, August, 297 inches, and 
November, 4 17 1nches_ In Scotland, February was every- 
where a wet month, except in the northern and western 
islands and im Clydesdale, and September, October, 


and November were very wet months,—-all these months 
being characterised by a small rainfall in the north 

The mean temperature at Stykkisholm, ın the north- 
west of Iceland, was 33° 7 1n January, or 6°8 above the 
average, being the highest mean temperature recorded m 
January since 1846, except that of 1862, which was 1°o 
higher , 52° 7 in July, and 51° 6 ın August, being respec- 
tively 3°6 and 3°4 above the average of these months, 
and the highest that has occutred since July 1847 and 
August 1846 Andas June was o°6 and September 1°o 
above the average, the past summer has been one of the 
finest experienced in Iceland for many years The tem- 
perature in April was 3°5, ın May 1°4, and in October 
1°ounder the average On the othe: hand, the tempeia- 
ture of Faroe closely agreed with that of Scotland dunung 
the year, viz, above the average in January, Febuary, 
March, Apul, June, July, and November, and under the 
average during the other months, especially September 

At Melstadt, on the north coast of Iceland, the su mmer 
was very fine, but in the beginning of October the weather 
broke, and on the 13th the temperature fell to 3° 0 or 29%0 
below freezing. At Reykjavik, the summer was also fine, 
but the autumn was remarkable for north and north-east 
gales, frequent auroras, low sea temperature, and laige 
amount of ozone Along with the unusual manifestation 
of these phenomena, inflammatory diseases were preva- 
lent, especially bionchitis, catarrh, croup, and diphtheria 

The temperature of the sea presented certain very 
interesting anomalies during the year In the earher 
months it was, equally with the temperature of the arr, 
above the average of former years in Iceland, Faroe, and 
Scotland But at Stykkisholm it was 2°7 1n May, and 
4°21n June below the average, ıt being at the same time 
from half a degree toa degiee above the average in Faroe 
and Scotland On the other hand, the sea was, at Styk- 
kisholm, 2° 8 in August, and 2° 6 ın Septembei above the 
average, whereas at Sandwick, Oikney, 1t was 1° 2 and 
1°r below it ın the same months In Faroe the tem- 
perature of the sea was above the average every month 
of the year (except October, when it was 073 below it), 
TRS during the eleven months to an average excess 
of r° 

The following aie the differences from the averages ot 
the sea temperatures at Stykkisholm from March to 
October, 1872 — 


March + 185 July + 13 
April ~~ OF August +28 
May — 27 September + 26 
June — 42 October +O4 


In May the mean temperature of the sea was 36° 7, and 
in August 53° 1 So great an increase as 17°6 his not 
been previously observed in these months 

It is also a noteworthy circumstance that the means of 
the nine months’ barometric pressure, from Febiuaiy to 
October, at Stykkisholm, have been ın every case above 
the average, amounting to an average monthly excess of 
o'rr8 inch In Norway also, from February to August, to 
which the observations have reached us, the means were 
every month above the average, amounting at Vardoe 
(lat 70° 20’) to a mean monthly excess of o 260 inch, 
Christiansund, o 129 inch, Christiania,o151 inch, and 
Maudal, near the Naze,o 084 inch. On the other nand, 
barometric pressure was every month from Febuary to 
October, below the average, at Pans, and in Guernsey, 
the mean monthly deficiency bemg respectively o 074 and 
oogo inch At Greenwich, the mean deficiency for the 
last nine months was 0083 inch, Glasgow, oogI inch, 
Edinburgh, 0088 inch , Aberdeen, 0072 inch , Culloden, 
nea: Inverness, 034. 1nch, and at Stornoway, the station 
nearest to Iceland, only ooo6 inch This bigh barometer 
in Iceland and Norway has had an important bearing on 
the unpiecedently wet weather, and the accompanvin? 
low barometer we have had south of that 1egion 

ALEXANDER BUCHAN 
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ON THE SPECTROSCOPE AND ITS 
APPLICATIONS 
IV, 

{x what has now been stated we first saw Newton 

founding spectral analysis, by using a hole in a shutter 
and a pusm , then we discussed Wollaston’s substitution 
ef the slit; after that Mr. Simms’ mtroduction of the 
collimating lens was referred to ; and then the growth of 
the modern spectroscope. 

It 1s time, now, that we came to the applications of the 
instrument, And in dealing with these applications I 
shall divide my subject into two perfectly distinct portions. 
I shall first deal with those which depend upon the diffe- 
rent modes ın which hight is given out or radiated by 























Fic 1.9 ~—Liectric Lamp 


various bodies under different physical conditions, with, in 
fact, the radzafrou of ght And, ın the second place, I 
shall deal with the spectroscope’s story of the way in 
which white light giving a continuous spectrum is stopped 
or absorbed by different transparent bodies—with m fact 
the absorption of light 

The first application of this question of radiation 1s one 
cf the most general importance It enables us to differ- 
entiate between solid, liquid, and gaseous substances, and 
between gaseous or vaporous substances in different 
stages of pressure. If, for mstance, we take a platinum 
wire and heat ıt to 1edness, and examine by means of the 
spectroscope, the light emitted we shall find that only red 
rays are visible, then if the wire be gradually heated more 
strongly, the yellow, ‘green, and blue, rays will become 
visible, until finally when the wire has attained a brilhant 
white heat, the whole of the colouts of the spectrum will 
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be present, If I weie to burn a piece of paper, o1 a match 

or an ordinary coal gas flame, you all know we should gét 

a white light, but you may possibly not all know that if 
we 1aise any solid or liquid to a state of incandescence or 
glowing heat we should get exactly that same sort of hight, 
which will always give us a continuous spectrum. Before 
a large audience the best method of showing this fact 1s 
to use an apparatus called the electric lamp, and to pass 
the current of electricity through two carbon points, 
which are intensely heated by therr resistance to the pas- 
sage of the current The spectrum obtained from these 
points, by means of the dispersion of two bisulphide of 
carbon prisms, 1s quite continuous from end to end Now 
carbon is a solid, and therefore 1f we take carbon as an 
example of a solid or liquid substance ın a state of vivid 
icandescence, and we obtain from these carbon points a 
continuous spectrum, you must accept that as an indica- 
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Fig 2 —Arranzement of the electric lamp used for rap d comparisons 





tion of the truth of what I say, for I have not time to ex- 
periment on every solid and every liquid substance The 
spectrum is received on the screen, and you see it is con- 
tinuous, that 1s to say, there are no breaks, such as those 
we saw m the figure representing a portion of the solar 
spectrum on page 167 where the black lines represent the 
breaks in the solar spectrum which are called the Fraun- 
hofer lines, 

Let us then consider this fact established, namely, that 
solid or liquid bodies, when heated to a vivid incan- 
descence, give a continuous sprectrum without bright 
lines Under these circumstances the light to the eye, 
without the spectroscope, will be white, like that of a 
white hot poker , if the degiee of incandescence is not 
so high, the light may only be red, lıke that of a red- 
hot poke1. But so far as the spectrum goes—and ıt will 
expand towards the violet, as the incandescence increases, 
as before stated—it will be continuous, 

Now, suppose, instead of giving you the spectrum of 
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these sohd white-lght-giving carbon points or that from | coloured fire, such as the red fire of our pyrotechnic dis- 
an ordinary gas flame, I show you the spectrum of a light | plays. You must not consider that this 1s sensational, for 
source which 1s coloured. If, for mstance, we burn some | Sir John Herschel, very many years ago, was on the eve 
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Fr, 2t —Arrangement for determining the spectra of metals by means of the electr c spark 


of discovering the great point of spectrum analysis which | locahsations of light or bright lines in different paits of 
Ihave to biing before you, by merely examining these ‘the spectrum Non, the differences in colour are accom- 
coloured fires If we examined such a light by means of the panied by differences in the spectra We have something 
spectroscope you might expect that we should obtain the red | very different fiom the continuous spectrum we had before, 

and this 1s, ın fact, one of the first practical outcomes of 





spectium analysis It enables you in a moment to deter- 
mine the difference between a solid o1 liquid body, which 
| gives you a continuous spectium, and a vapour or gas, 
which gives you a spectrum containing bright lines The 
reason that different vapours and gases are of different 
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Fie 23 —Bun‘en’s burner for Arre spectra 
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colouts 1s now clear , 1f we examine the hght by means cf 
' a sp:ctroscope, we find that the lightiays wh'ch they emit 
; are located in different parts of the spectrum 

| Inthese instances then, the spectia consist of lines which 
are located in different parts of the spectrum Let us buin 
I e 22 —The Flectric Arc | some sodium in air, and then examine the spectrum of tts 

vapour, or better still, let us place some sodium, or a 

end of the continuous spectrum , that on burning grcen ‘salt of this metal, such as table salt, in a gas flame 
fire we should see the gieen portion of the spectrum and | which 1s consuming a mixture of air and gas, in a 
soon But this 1s not so, we find that the background of; burner known under the name of a Bunsen’s burner, 
the spectrum 1s dark or nearly so, and that we have certain | the bluish flame of which is due to the complete com 
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bustion due to the gieater supply of air from the holes 
atthe bottom The flame immediately becomes of an 
intense yellow colour due to the vapour of sodium In 
this we have further evidence of the connection between 
the colour of the light which we get fiom a vapour and 
the spectrum of that vapou It is usual to place the salt 
to be examined in a platinum spoon, and msert it m the 
flame, but the utmost constancy 1s insuied by adopting 
an arrangement of Mitscherlich’s shown in the accom- 
panying drawing, (Fig 24) 1n which a platinum wick 1s kept 
continually moistened by a solution of the salt, generally 
the chloride, the spectrum of whichis required to be 
examined You will imagine, a 7:072, from what I have 
already said, that as in the case of sodium vapour, the 
colou: of the light is orange, the line of the vapour will 
appear in the yellow o1 orange part of the ssectrum, and 
you will not be mistaken For you 
wul see on examining this flame 
with a spectroscope, that we obtain 
a spectrum consisting of a brilliant 
yellow lme upon an almost black 
background , if, however, the flame 
is observed by means of a very 
narrow slit, this line will appear 
double, that is it really consists of 
two extremely fine lines which are 
very close to each other, and if the 


another 

If we then pass on to another 
substance, and take some lithium 
instead of sodium, we obtain a bil- 
lant carmine tinted flame, which 
on examination by the spectro- 
scope, 1s found to give a spectium 
consisting of one splendid red, and 
a amter orange line Potassium 
gives a violet coloured flame, and 
yields in the spectroscope a red 
line and a violet lne If, again, 
we take a salt of strontium, which 
was one of the ingredients in red 
fire, ıt colours the flame ciimson, 
and by the eye the flame can 
scarcely be distinguished fiom the 
colour of the lithium flame, but jn 
the spectroscope there 1s no possi- 
bility of doubt, tne spectrum of 
strontium, consists of a group of 
several lines in the red and orange, 
anda fine line in the blue end of 
the spectrum. 

If a highcr temperature than that 
of the Bunsen flame 1s required the 
blow-pipe fame may be 1esorted 

Fic 24 —Geisslers tube, tO, 10 this, the quantity of air and 
showing electric discharge COal-gas 18 varied at pleasure, and 
a very high temperature may be 

obtained 

We might proceed thus to examine all the elementary 
substances one by one, but to observe the spectra of the 
metals, it will be found necessary to use a higher tempera- 
ture still, and for this purpose the ek ctric arc or spark 1s 
employed If a temperature only shghtly greater than 
that of the blow-ptpe flame 19 used, the spark from an 
induction coil vursxed by five Grove cells mav be taken 
as shown in Fig 21, the Leyden jar not being em- 
ployed, a few metallic lines will then be seen, and a 
bial ground consisting generally of bands of light here 
and there 

If a h'ghe: temperature still ıs used, the jar may be 
thrown into the circuit, upon which the spark will become 
more intense, according to the power of the coil and size of 
the jar , or the electric arc may be employed, The spectra 
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thus obtained are much more complex, the spectium 
of iron, for instance, when examined at this high tempe- 
rature, 1s found to consist of no less than 460 lines, many of 
which are situated in the green part of the spectrum 

With regard to solid and vaporous bodies, the electric 
lamp affords a very handy mcthod when properly em- 
ployed of examining and exhibiting the spectra of these 
bodies to large audiences 

But there are a great many gases which the spectro- 
scopist also has to study, and to study with the greatest 
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Fic 25 —NLitsche~ ich’s arrangement for il une spectra, 


care, and’ here, I am sorry to say, the electric lamp 
utterly fails us The light which we get from a gas by 
the electric discharge 1s so feeble that it 1s quite 1mpos- 
sible to throw its spectrum on the screen, so as to be 
observed by large audtences, fo. we cannot render stron- 
tum incandescent ın the way in which we render mcan- 





Fig 26 —~Herapath s Blow-pipe 


descert sodium and the other substances I have brought 
before you But we have other means of examining the 
spectra I have here some tubes containing hydrogen 
and o.her gases at different pressures, and when we wish 
to study the spectrum of a gas, we do it ın this way we 
enclose it in a tube, ard send a current through it by 
means of aninduction-coil If we pass a stream of elec- 
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tric spaiks through a tube containing hydrogen at the 
pressure of one atmosphere, we shall see that the colour 
of the incandescent gas 1s a bright carminé red, the spec- 
trum of which can easily be observed by placing the 
spark tube in front of the slit of one of the spectroscopes 
before described. This arrangement 1s one that .s in 
daily use i many of our laboratories, and ıt must be 
borne in mind as being the modus operand: by which a 
great deal of the work has been done to which I shall 
have to allude shortly If again we take a tube which 
contains hydrogen that has been extremely rarefied, 
and pass a Series of electric sparks through it, instead of 
having the brilliant red colour, we shall have a palegreenish 
spark, quite different fiom the former This great difference 
1s due to the difference in the pressures of the hydrogen 
of the two cases 

The two spectra are equally distmct, the red light shows 
three splendid lines, one ın the red, another in the bluish 
green, and the third in the violet, togethe: with a con- 
siderable amount of continuous spectrum, whilst almost 
the only spectium which can be obtained in the second 
case, 1s a single green line in the same position as the 
former green line spoken of There 1s also this difference 
which will be observed, that the green line obtained from 
the tube at the atmospheric pressure 1s very bioad and 
indistirct at the edges, and that the line as seen from 
the almost vacuous tubeis very thin, comparatively speak- 
ing, and perfectly sharp and well defined If we were to 
take another tube, with a pressure somewhere between 
the two already mentioned, it would be seen that this 
green line was not so wide and woolly as in the tube 
at one atmosphere, and yet not so sharp and well 
defined asin the almost vacuous tube Thus it will be 
seen that this widening out of the line 1s due to the 
difference of pressure. 

J NORMAN LOCKYER 


(To be continued ) 
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NOTES 

OUR readers will be sorry, though not surprised, to hear that 
the venerable Professor Sedgwick died at Trinity College, 
Cambridge, on the morning of the 27th instant, aged 87 years 
He was fifth wrangler ın Trinity in 1808, and was elected to a 
fellowship ın 1810 His contributions to scence were very 
numerous, and are mainly to be found in the Transactions of 
various learned societies. 


Tue Vice-Chancellor of Cambridge University has given 
notice that the election of a Woodwardian Professor of Geology, 
in the place of Dr Sedgwick, will be held in the Senate House 
on Thursday, February 20, atı PM The Vice Chancellor and 
Proctors will receive the votes from 1 to 2 30, when the election 
will be declared The stipend attached to the professorship 1s 
soo? per annum 

WE are veiy glad indeed to hear that 1enewed and better 
organised efforts are likely to be made to induce Government to 
undertake the expense of an Arctic expedition We have good 
reason to believe that Sir Henry Rawlimson will address a letter 
to the President of the Royal Soctety urging the importance of 
that body taking a lead in the advocacy of such an expedition 
This 1s as it should be, and we have ro doubt if the matter 1s 
gone about in a thoroughly well considered mannet, a second re- 
buff will not be experienced Meanwhile we are glad to learn 
from an obliging correspondent that Mr Leigh Smith will pro- 
ceed on his third voyage of Arctic discovery in the spring. He 
has a fine strong steamer, the Dana, admirably adapted for the 
purpose , and will undoubtedly achieve all that can be done in 
the way of discovery m the Spitzbergen seas, during the season 
of 1873. For Mr Smith ıs a good observer and explorer, and 
is now becoming a veteran Aictic voyager In 1871 he made 


o 


the most remaikable voyage ın that dueclion since 1707, disco- 
vering 2 large extent of coast hne both on the north and south 
sides of North East Land. He also attained the highest latı- 
tude that has been reached in a ship, except by Scoresby and the 
Swedes In 1872 he went out again, and though the un‘avour- 
able state of the ice prevented him from doing much, he suc- 
ceeded in taking a very important series of observations of sea- 
temperatures at various depths In 1873 he will agam, with 
better means and in a steamer instead of a sailing vessel, make 
an attempt to explore the unknown lands east of Spitzbergen, 
and to attain the highest latitude that skill and perseverance will 
enable him to 1each, 


THE Senior Wrangler at Cambridge this year is Mr Thomas 
Olver Harding, eldest son of the Rev Thomas Harding, Wes- 
leyan ministe: of Whitehaven Mr Hading, m January, 1866, 
gained the first exhibition at the matriculation examination of 
the London University, and the Gilchrist Scholarship at Umi- 
versity Hall In 1867 he gamed the Andiews Scholarship in 
mathematics at University College In 1868 he proceeded to 
the degree of BA, m the University of London, and in 1869 
and 1871 he passed the first and second examinations for the 
degree of B Sc , gaining the exhibition in mathematics at each 
Last year he was elected fellow of University College In 
1869 he entered Tiimty as senior mmor schola in mathematics, 
and was elected foundation scholar m 1871 Mr Harding, 
has just completed his twenty-third year lis private tuto: was 
Mr Routh, his college tutor the Rev E W Blore The 
Second Wrangler, Mr Edward John Nanson, was educated at 
the Grammar Schools of Pemith and Ripon In 1869 he ob- 
tained a Minor Scholarship at Tiinity College In July 1869, 
he commenced reading with Mr Routh, of St Peter’s College 
In 1870 he obtained a Foundation Scholarship He was Prize- 
man, and placed in the füst class at each of the annual College 
Examinations. Hts college tutor was Mi Blore 


AN alteration has been made in Prof Tyndall’s arrangements 
We are now enabled to state that he will leave America on the 
sth of next month ın the Cuba 


WE are glad to see from the account of the annual meeting of 
the Anthropological Institute officially forwarded to us, that Prof 
Busk has been elected President, and along with him the follow- 
ing strong Council —-Vice-Presidents—John Beddoe, MD , 
J Barmard Davis, MD, FRS , John Evans, FRS , Col 
A. Lane Fox, FSA , Prof Huxley, FERS , Sır John 
Lubbock, Bt, ERS Director —E W Brabrook, FSA 
Treasurer—J W Flower, FGS Councl—H G Bohn, 
FRG S , Capt R F Buton; A Campbell, MD, Hyde 
Clark, W Boyd Dawkins, F R.S , Prof P M Duncan, FRS, 
Robert Dunn, FR CS , David Forbes, FRS , A W. Franks, 
Francs Galton, ERS , C R Markham, CB , Capt Sher 
Osborn, CB, RN , Capt Bedford Pim, RN, F GH 
Pree, FGS ,J E Price, F W Rudler, FGS, C R Des 
Rufféres, FRSL , W Spottiswoode, VPRS , E Burnet 
Tyla, FRS , A R Wallace, F LS 


A work of considerable importance, a geological map of 
Australia and Tasmama has been recently commenced by Mr R 
Brough Smyth, secretary to the Mining department of the 
Australian Government, which, when finished, will be of value 
not only to the colony, but to the whole scientific world As 
the Mımsıer of Mines has cordially apnroved of the work, it 3s 
intended to communicate with the Goveinments of the various 
colonies, forwaiding a draft of the map after it has been partially 
completed from the sources at hand, and a scale showing the 
colours of the various 1ock formations, with a request that they 
will as far as possible fillin the blanks from the records ef the 
departments ın the respective colonies By this means it 1s 
anticipated that much reliable information will ke obtamed, ag 
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no doubt the surveyors-general of the colomes have ın their 
possession many repoits relative to the rock formations of their 
colonies The map has been compiled from various souices, 
some of the maps and reports from which it has been taken 
having been completed as far back as 1834, but to show the 
accuracy with which the various surveys have been made, it 
may be mentioned that 1m some cases wheie the geological for- 
mation of a district has been compiled ftom two surveys, made 
perhaps at the interval of many years, and by different indivi- 
duals, they have been found to join one another without the 
slightest mistake Northern Australia is at present considered 
almost a ferra incognita with regard to its geological character, 
but still a good portion of this part of the contimen: has been 
completed from the records of old explorers It 1s intended by 
the compile: that in the first map only the boundaries of the 
several rock formations will be shown, as there are many large 
areas whose geological position has not yet been ascertaimed, 
and therefore no attempt will be made to classify them unless 
such classification 1s based on thorough geological info1mation 
The map will not be complete at first, but even in its piesent 
condition ıt will be of considerable value, and as the informa- 
tion it contams will be added to year by year, mm the end it will 
become invaluable to the geological students of Australia 


THE Atlantic telegraph cable authorities have just done a 
very handsome thing Astronomers belonging to different 
countnes have, for some time past, felt the great mconvenience 
caused by the delay m transmitting notes of observations of 
new planets, comets, &c, by post, and therefore, especially in 
America, the Atlantic Cable naturally suggested itself as a means 
of exchanging discoverles. But the great expense of despatches 
by it, and the poverty of astronomers, have prevented their 
making use of this means of communication to any great extent 
For some time past, the scientific editor of Hes pers Weekly m- 
forms us, Prof Henry, of the Smithsonian Institution, has been 
in correspondence with the authonties of the cable for the purpose 
of inducing them to transmit such communications free, and at 
last has had the pleasure of receiving from Mr Cyrus W Field 
the announcement that this boon has been granted The precise 
details of the arrangement to be made are not yet fully estab- 
lished, but ıt ıs probable that, ın case of important discoveries ın 
America, the fact will be communicated by telegraph to the 
Smithsonian Institution, which will at once forward it to the 
observatories m Paus, London, Berlin, and Vienna, which, in 
turn, will supply the infcimation to their associates These 
same institutions will be the recipients, by telegraph, of the first 
announcements in Ewope, to be transmitted to the Smithsonian 
Institution as before, and the mformation sent from Washington 
either by the medium of the Associated Press, or by direct 
telegraphic despatch The directors of the A‘lantic Telegraph 
deserve great credit for their enlightened hberality, and for thus 
aiding in the scientific work of the day , and 111s to be hoped 
that the inland American telegraph lines, as well.as those mm 
Europe, will not be behind ın their co-operation, so as to make 
it an absolutely free interchange from one countiy to the other 
It 1s probable that the mformation in regard to the discovery of 
comets in America will be sent more directly to the Vienna 
Academy of Sciences, as that body has a standing offer of 
reward for all such announcemenis, made under certain specific 
conditions 

M LE BARON PIERRE CHARLES FRANCOIS DUPIN, who, so 
long ago as 1818, was elected to the French Academy for ms 
geometrical writings, died on January 18, aged 89 years, 

Fror HUXLEY, the new Lord Rector of Aberdeen University, 
has given his friends there to understand thatit will be rmpossible 

for him to deliver an inaugural address during the currency of the 


present session. He hopes to be able to do this at the beginning 
of next session, 


- 


THE following are the scien‘ific arrangements at Oxford for 
this term —The Rev Bartholomew Price, M A, will lecture 
on the ‘ Dynamics of Rigid Systems,” beginning on Thursday, 
Feb 6 The Rey C Pritchard, M A , will lecture on ‘ The 
Ninth and Eleventh Sections of the Pmncipia and the Lunar 
and Planetary Theories,” beginning on Tuesday, Feb 4 R B 
Clifton, M A , will lecture on ‘‘ Optical Instruments and Phy- 
sical Optics,” beginmng on Saturday, Feb 1 The Physical 
Laboratory of the University will be open daily for imstruction 
in Practical Physics, from 10 to 4 o’clock, on and after Thursday, 
Jan 30 G Rolleston, DM, will lecture on the ‘‘ Nervous 
System,” beginning on Friday, Jan 31 The workrooms in the 
Anatomical Department are open daily, from 104A M to5 PM 
fo. practical imstruction, under the superintendence of Mr 
Charles Robertson, the Demonstrator of Anatomy, and Mr 
S J Sharkey, of Jesus College A special class will be formed 
for instruction an Practical Microscopy Mr E Ray Lankester, 
MA, of Exeter Coll, will lecture ‘On the General Classift- 
cation of the Animal Kingdom,” on Saturdays, at 1 o’clock, 
beg.mning Feb r J O Westward, M A, will deliver four 
lectures on Entomology—t, Structure , 2, Transformations , 3, 
Economy , 4, Classification of Articulata, beginmng Feb 14 
J Phillips, MA, being engaged in arranging a part of the 
Museum collections, does not pumpose to lecture in the present 
term , but he will be happy to meet membeis of the University, 
and to assist students of geology, szenia solenrtfate, on Mondays 
and Wednesdays, in the Museum, at 12 o’clock Marmaduke 
Lawson, M A , will continue his course of lectures this term 


THE following Lectures ın Natural Sciences will be given at 
Camoridge dunng Lent Term On Electricity and Magnetism, 
by Dr Trotter, Mondays, Wednesdays, Fridays, at 11, com- 
mencing Friday, Jan 3: On Electricity and Magnetism (for 
the First Part of the Natural Sciences Tripos and the Special 
Exarunation for the Ordinary Degrees), by Mr Trotter, Tues- 
days Thursdays, Saturdays, at 11, commencing Thursday, 
Jan 30 On Chemistry, by Mr Main, St John’s College, 
Tuesdays, Thursdays, Saturdays, at 12, commencing Thursday, 
Jan 30 Instruction m Practical Chemistry will also be given 
On Paleontology (the Annuloida, &c ), by Mr Bonney, St 
John’s College, Tuesdays and Thursdays, at 9, commencing 
Thursday, Jan 30 On Geology, (for the Natural Sciences 
Tripos, Physical Geology}, by Mr Bonney, Mondays, Wednes- 
days, and Fricays at 10, commencing Wednesday, Jan 29 
Elementary Geology (for the First Part of the Tripos and the 
special Examination), Tuesdays and Thuisdays at 11, come 
mencing Tuesday, Feb 4 On Botany (for the Natural Sciences 
Tripos), by Mr Hicks, Sidney College, Tuesdays, Thursdays, 
satu-days, at 11, in Lecture Room No 1, beginning on Thurs- 
day, Jan 30 On the Physiology of the Senses, by Dr M 
Foster, Mondays and Wednesdays at 1 A Course of Prac- 
tical Physiology on Thursdays, at 11 AM, commencing Thurs- 
day, Feb 6 An Advanced Course of Practical Histology on 
Tuesdays, at 11 AM, commencing Tuesday, Feb 4 


A SLIGHT eruption of Vesuvius occurred last Saturday Red- 
hot stones were thrown up im the midst of flames to a con- 
siderable height throughout the whole of yesterday, and at 
Castellamare tne windows were shaken On Sunday morning 
an unusual amount of smoke was issuing from the mountain 


THE Meteorological Society of Maunitus have resolved to 
prepare as complete a list as possible of the hurricanes which 
have been felt at Mauritius and at Bourbon ın former times, and 
of tne years that have been remarkable for droughts or rainfall, 
Their main purpose in doing so 1s to test the hypothesis that the 
frequency of storms and the amount of rainfall have periodicities 
Meantime preliminary lists of hurricanes at the two places have 
been prepared, ın the case of Bourbon from 1733 to 1754, and m 
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the case of Mauntius from 1695 to 1847 In the former list 
there are only two yeais, 1741 and 1749, m which no mention 
1s made of hutncanes, while the latter 1s apparently much more 
incomplete, having many gaps While some of these gaps may be 
owing to the absence of huiricanes, still, no doubt, hurricanes 
have occurred which are not included in the lst But it 1s re- 
markable that many of the gaps occur about the time of mmimum 
frequency of sun spots Jtis to be hoped that the Society will 
be able to compile a pretty complete and trustwoithy list, as 
such a list would go far to solve questions of high importance 
It is to be hoped that with an efficent observatory, which 
Mauritius 1s likely soon to possess, and uninterrupted observa- 


tion, complete data for future meteorologists may be gradually 
collected 


THE following note from the Coloxal Far me (Frederickton, 
New Brunswick), concerning the iecent shower, has been for. 
warded us —A bnihant meteoric display was observed in the 
heavens early on Wednesday evening, Nov 27th, and the clear- 
ness of the night gave every facility for witnessing this attractive 
exhibition For at least two hours the fallmg meteors were 
visible in hundreds, and seemed to come from the Miky Way, 
with a course from the zenith to the south and south west 
Above 190 wee counted in about twenty minutes The shower 
commenced at dusk, and contmued for two homs with increas- 
ing brilliancy, after wuich 1t gradually faded away 


SOME months ago we aunounced that the glass of the great 
telescope of the Alleghany Observatory, one of the largest of the 
kind ın America, and valued at about 4,coo dols , was stolen 
from the building, and all efoits to detect the robbe: and regain 
the plundered article were unavailing We now learn from the 
College Courant that the Jens has been recovered, having been 
stolen by two men, but for what purpose ys not said It was 
found to have received serious damage in the foim of severa] 
scratches, which may 1equne the 1egunding of the glass at a 
cost of 30 or 40 per cent of the orginal cost 


We learn from the 4then@um that Mr Edwaid Thomas has 
been elected corresponding member of the French Academy, for 
his contributions to Oriental Numismatic Archeology 


We learn fiom the utish Medical Fou nal, that Di C J 
B Wibhums has been nominated by the Council of the Royal 
Medical and Chirurgical Society for the Presidency 


Mr E B NicHoxson, librarian of the Oxford Union Society, 
has been appointed to the Librarianship of the London Inotitu- 
tion, ın 100m of the late Mr J C Brough 


THe Fifth Annual Report of the Eistbourne Natmal History 
Society shows that it continues prosperous, and has been making 
valuable additions to our hnowledge of the Natural History of 
the distiict in all its departments 


THE honess, which has so successfully reared the cubs boin 
m the Zoological Gardens, July 8, 1872, died on the 21st inst 


We have received an advance sheet of the next number of 
Petermann’s A/iither/ungen containing the second article on Dr 
Livingstone’s Exploiation of the Upper Congo, appended to 
which is a splendidly constiucted map of the section of Africa 
included between 2° and 121° § lat and 22°—40° E long, in 
which not only the most recent discoveries are filled m, but the 
routes of all travellers are given from Lacerda ın 1793 down to 
Livingstone and Stanley m 1871 2 Moreover by seven shades 
of colour the heights of the various regions are indicated irom 
1000 up to 18,710 feet 


mer 


Tur whole of No 34 of the sunplement to Peteimann’s J77/- 
thevlungen i» occupied with the journal kept by Jerhard Rohlfs, 
who in 1865-6-7, journeyed through North Africa, fiom Lake 
Tsad to the Gulf of Guinea Two magnificent maps accompany 


the narrative, the one representing the region to the south of 
Lake Tsad, and showing the routes of Rohlfs and of all previous 
travellers through that region , the other represents the country 
from Borneo to Lagos, and contains the routes of travellers from 
Clapperton and Lando: down to Rohlfs 


LIEUTENANT GRANDY, leader of the Livingstone Congo Ex- 
pedition, has written to Sir Hemy Rawlinson reporting his 
arrival at Sierra Leone on Decembe: 14, where he got together 
his exploring party, consisting of his brother, Mi M B Grandy, 
two Congo men to act as interpreters, 19 Kroomen, and a steady 
native from the police, Damel E Gabbidon The party left 
for the South Coast on the 27th, ın good health, after an m- 
spection and a few cheering words at Government-house The 
local Government presented Lieutenant Grandy with a travelling 
tent, water-proof blankets, and other useful articles + 


1 


WE are glad to see that the botanical members of the Perth- 
shire Society of Natural Science are preparing ‘‘a Flora of 
Perthshue,” one of the richest counties, botanically, in the kmg- 
dom Botanists who can assist with information are requested 
to communicate at once with Dr Buchanan White, Dunkeld, 
than whom no more competent editor could be found 


A MEELING was held the other even'ng which pledged ttself 
to use every effort to establish a South London Museum on the 
model of that recently opened at Bethnal Green 


Tur first of a series of lectures was given on Tuesday evening 
the 21st inst , on the ‘‘ Physical Geography of the Sea,” in the 
Town Hall, Shoreditch, by Dr Carpenter The lecture was 
listened to by an audience of 2,000 persons, chiefly of the work- 
ing classes, men and women, with marked attention, for nearly 
two hours 


A COLLECTION of Saxon antiquities, cf rare value, has been 
presented to the library and museum of Trinity College, Cam- 
bridge, by Mi White, sub-libraiian of the society These were 
obtained from the site of an Anglo Saxon cemetery, situate at a 
place known (and described on maps 200 years old) as “ Edis- 
hill hole,” near Orwell, Cambiidgeshire Mr Whnte’s donation 
includes various 1mplements in iron and spear heads, shield 
bosses, and handles, &c , and some articles used in hunting and 
for domestic use Among the collection me three jaw bones, 
one of immense siz2, all having the teeth perfectly sound The 
collecuon has been deposited in the library 


THe Afedecal Record for January 15, m a note entitled 
“ Science the Peace-make1,” has the following —‘‘ Immedittely 
after the war, the French Societies occupied themselves in 
striking off the roll the names of all German Associates, and 
French savans withdrew theirs from the German societies of 
which they were honorary members We ate glad to note, as 
indicating.a return to a more sound and philosophic mind, that 
at a recent meeting of the Berlin Chemical Society M Cahours, 
an eminent Frenchman, applied for, and was accorded, admis- 
sion to the honorary membership ” 


THE principal aiticle in the Kevue Scientifique for January 25 
is a long one by M Léon Dumont on the theory of evolution in 
Germany, with special reference to the doctrines of Haeckel 


A WELI-KNoWN Briush explorer, in the person of Com- 
mander Alexande: John Smith, has ricently died at Sandhuist, 
Victor This gentleman was heutenant on board the £7 dws, 
under Captain Sur James Clark Ross, m the expedition to 
investigite the magnetism of the Antarctic 1egion, and was 
subsequently one of the officers in charge of the magnetic obser- 
vatory at Hobart Town. 
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THE SCIENTIFIC ORDERS OF THE 
“CHALLENGER” * 


H, 


JI Chemical Observations 


Gar PLES of sea-water should be collected for chemical 
analysis at the surface and at varous depths, and in var.ous 
condiions Each sample should be placed 1n a Winchester quart 
glass stoppeied bottle, the stopper being tied down with tape 
and sealed in such a manner that the conten‘s cannot be tam- 
peicd with 

2 Portions of the sames=zmples should be, immediately after 
their collection, boiled zz va wo, che pases coliected, their volume 
determined a» accurately as may be, and a port on, not less than 
one cubic inch, hermetically sealed in a glass tube, to be sent 
home at any time for complete analysis. 

3 Frequent samples ot sea-water taken at the surface, and 
others taken beneath as opportunity offers, should have deter- 
minations of chlorine made upon them at orce or as soon as 
convenient 

This operation could easily be carried on im any but very 
heavy weather On the othe: hand, at 19 not tnought that any 
tiustwouthy analyses of gases could be made on board ship, 
unless in harbour or in the calmest weather 

4 Such samples of the sea-bottom as are brought up should 
be carefully dried and preserved for examination and analysis 

5 The gas contamed in the s+immung-bladders of nshes 
caught near the surface and at diffeceit depths should be pre- 
seived for analysis In each case the species, sex, and swe, and 
especially the depth at which the fish was caught, should be 
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ILL Botanical Obsn rvattots 


The duties of a botanist in travelling are twoold, and in the 
case of the voyage of circumaaviyation about to be undertaken 
by HM S Challenger they are of equal importance, 

Of these, the one refciy to forming complete cotlections of the 
plants of all interesting localities, and especially of the individual 
islands of oceanic groups 

The other, to making observations upon life, history, and 
structure in the case of plants where spec.al knowledge 1s con- 
cerned 

In the first of these the botanist must necessarily be largely 
helped by the assistance to be obtained on board ship from the 
officers and crew, working under his guidance and close super- 
vision When time and opportunity are wanting for making 
complete collections, preference should be given to the phanero+ 
gamous vegetation 

In the second he will have .o depend upon his own resources, 
and will therefore require that the mere process of collection 
does not make too great demands upon his tine, although in 
itself exceedingly important, and by no means to be neglected. 

The general directions foi t avellers, printed in the Admiralty 
Manual of Scientific Inquiry, will of course be kept in view 

Especial stress must, however, be laid upon the necessity of 
obtaining information about the vegetation of oceanic islands 
These are, m many cases, the last positions held by floras of 
great antiquity, and, as in the case of bt Helena, they are 
liable to speedily become exterminated, and therefore to pass 
into rem diable oblivion when the islands become o-cupied 

Of many that he not far from the usual tracks of ships, abso 
lutely nothing 1s kn »wn, whilst of the flora of a vast majority we 
possess most imperfect materials ‘Lhe following are especially 
worth exploring , and to the lit 19 added an indication of the 
least explored coast lines of the great continetts As far as 
possible complete dried collections should be made, not only 
of each group, but*of each islet of the group, for it is usually 
the case that the florais ot con iguouws ocevue lets are wonder- 
fully different Of those in itaat» the vegeta 10n 1s absolutely 
unknown, or all but so 

I AYLANLIC Ochan Capede Verd, Tritan d’Acunha 
Fernando Noronha, Titnidad and Aluan Fas (off the Brazil 
coast}, Diego Ramu ez, d Georgia Ine African coast between 
Morocco aud Senegal, the Grabson, and Damara Land offer the 
most novel fields On the American coast, Cayenne, Bahia to 
Cape Frio, Patagonia 

2. West InDits, The Bahamas and St Domingo and the 
Antilles have been very imperfectly explored except Dominica, 


* Continued from p 193 


NATURE 





[ Fan. 30, 1873 


— 





Trinidad, and Maatinique. On the mainiand, Honduras, 
Nicaragua, and the coast region of Mexico, the Mosquito shores, 
and Guatemala offer uch fields fo. botanical research 

3 Inpian Ocean The Seychelles, Avzstzantes, Mada» 
gascar, Bo rbon, Socotra, St Paul’s, and Amsterdam Islands, 
Prince Ldwai d's, the Cross and Afarton groups Of the E 
African coast to the north of Natal no part 1s well explored, and 
the greater part 1s utterly unknown botanically 

4 Paciric Ockav (1)N Tewpsrarr. Collections are 
wanted fron N Japan and the Kuriles and Aleutian Islands 
(2} TROPICAL Considerable collections have been made only in 
the Sandw.ch Islands, Figi Islands, Tahiti, and New Caledonia , 
from all of which more are much wanted The Marquesas, 
New Hebr des, d/ayshall’s, Solomon’s and Caroline's, together 
with all tle smaller groups, are still less hnown Of the 
American continent, the Californian peninsula, Mexico, and the 
whole coast from Lrna to Valparaisv, are but imperfectly 
known Of the smal! islands off the coast, Juan Fernandez 
and the Galapagos alone have been partially botansed 3 S 
TEMPERATE Juan Fernandez, Masafuera, St Feb», and 
Ambroise, Pitcaun, Bounty, Anfipodes, Limeald, Macquarie 
Islands 

5 INDIAN ARCHIFCLAGO Java alone 1s explored, and the 
Philippices very paruatly , collections are especially wanted 
from au the islands east of Java to the Lautsiade and Solomon 
Archipelagos, espectally Lombok and New Gumea Sum, 
Cochin Chisa, and the whole Chinese sea-board want explora- 
tion 

6 AUSTRATIA 
explored 

Photogravhs or careful draw.ngs of tropical vegetation often 
convey interesting information, and shouid contaira some reference 
to a sca'e oz dimensions 

An inguiry of much importance, for w mch the present expedi- 
tion affords a favouiable opportunity, 1s that ito the vitality of 
seeds exposed to the action of sea-water 

Observations shoulc especially be made on the fruts and 
seeds of thase plants which have become widely distributed 
throughout tae tropical regions of the world, apparently without 
the intervenzion of man, but further observations on other 
plants of different natural orders may be of great value with 
reference to quest.ons of geographical distribution 

The following instructions have been drawn up for the 
botanical coxlectors as to objects of special attention at particular 

laces — i 
: Poit Ricc —In collecting, distinguish the plants of the Sa- 
vannah, from those of the mountatns, which, if possible, should 
beas.ended The paims and tree-ferns are quite unknown, 
marine alzze-also are wanted 

Cape ce erdes —Make for the highest peaks, where the 
vegetation 1s peculiar, and analogous to that of Madeira and the 
Canaries 

fea nando e Noronha —Land if possible. Very remarkable 
plants are sa:i to occur, differenr fiom those of Brazil 

Ti inudad —A complete collection 1s requred A tree-fern 
exists, but tke species 1s unknown 

Prince Ed vaide Idand and Crozets —Two spots more in- 
teresting for tne exploration of then vegetation do not exist upon 
the face of tae globe Every effort should be made to make a 
complete col.ection. 

Kerguelen. Land —A thorough exploration should be made, 
and the cryptogamic plants and alga diligently collected. The 
Antarctte Lxoedition was orly there in midwinter , flowering 
specimens of £% zsz¢ea are wanted 

Auckland und Campbell Isiands —The floras should be wel 
explored 

South Paty anl Indian Oceans —Attend to general instruc- 
tions, more «specially as rezards palms and large monoco- 
tyledons genevally. Marine algæ are said to be scaicc, and should 
be looked for all the more diligently In the North Pacific, 
south temperste alge are said to prevail 

Alaitan fe'ands —Coullections are particularly wanted 

Lyery effor- should be made to land on islands detieen lat 30° 
N and 32°S along the marked track (b.tween Vancouver 
Island and V lparaiso), so as to connect the veyetat on of the 
American countinent with the traces of it that east in the 
Sandwicn Is! nds: 

strats ef Magellan —Cryptogams are abundant, but very 
partially expl red 

The following additional notes have been drawn up for the 


Atl the tropical coasts are very partially 
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more especial guidance of the botamsts of the circumnaviga- 
ton — 

Phamrogams —i Fleshy parasitic plants (Balanophera, 
Raflesia, &c) are little suitab’e for dissection and examina- 
tion unless preserved in spirit, and the same remark applies to 
fleshy flowers and inflorescences generally Dried specimens, 
however, are not without their value, and should always be ob- 
tained as well 

2 The stems of scandent and climbing plants are often very 
anomalous in their structure Short portions of such stems 
should be collected when the cross section 15 in any way remark- 
able, with the foliage, flowers, and fruit when possible A few 
leaves and flowers should also be tied up between two pieces of 
card, and attached at once to the specimens of the stem, so as to 
ensure future identification 

3 Attention should be given to the esculent and medicinal 
substances used ın various places Specimens should be ob- 
tained, and whenever possible, they should be accompanied by 
complete specimens of the plants from which such substances are 
obtained 

4 The common weeds and ruderal plants growing about ports 
or Janding-places should not be overlooked, and, as far as prac- 
ticable, trustworthy information should be recorded as to the 
date and circumstances of the introduction of foreign species 

5 The distribution of marine Phanerogamic plants (Zostera, 
Cymodocea, &c ) should a'so be noted, and specimens preserved 
with their latitude and longitude Ther buds and parts of 
fructification should be put into spirit 

6 The flowers of Lovauthucae and Santalacee should be pre- 
served ın spirit, and also dried to exhibit general habit 

7 The inflorescence of Aroids should be dissected when 
fresh, or put into spirit Note the placentation and position of 
the ovules 

8 Devote especial attention to the study of Screw-Pines and 
Palms when oppoitumty arises, even if necessary to the neglect 
of other things The general habit of the plants should be 
sketched, the male and female mflorescence should be pre- 
served, and also the fruit, the foliage should be dried and 
folded, and pa ked in tones Many fleshy vegetable objects 
may be ‘‘killed” by a longer o1 shorter immersion in spirit 
They then dry up without decaying, and form useful <pectmens 

9 Waith respect to Palns, further note the hetght, position of 
the spadix, and preponderance of the sexes in both monacious 
and dicecious species, also form and dimensions of leaves 

10 Surface-drifting shouid be examined, and any seeds or 
fragments of land-p'ants carefully noted when determinable, with 
duections of currents and latitude and longitude 

II Facts are also required as to the part played by icebergs 
in pl-nt-distiibution If any opportunity occurs for their exa- 
mination, 1t would be desirable to preserve and note any vege- 
table material which might be found upon their surface , also to 
examine any rock-fragments for lichens 

12 Feins —Ferns should always, when possible, be obtained 
with fiuctification In the case of tree-ferns, our knowledge of 
which, from the imperfection of material for description, 1s very 
defective, a portion of the stem sufficient to illustrate its structure 
should be obtained, with no*es of its height , a fragment of a 
frond (between pieces of card) and the base of a stipes should be 
tied to the specimen of the stem, also a note as to whether the 
adventitious roots were living or dead 

The numbei of fronds should be counted, their dimensions 
taken, and the basal scales carefully preserved 

Note if tree ferns are ever attacked by insects or fungi, and 
whether they form the food of any class of animals 

13 Afosses, Gc —Many mosses are aquatic In the case of 
dicecious species of mosses, plants of both sexes should be, 
when possible, secured 

14 Aquatic species of Aicczacee should be looked for Minute 
Fungermanizacee are found on the fohage of other plants 

15 Fodostemacee are found in rocky running streams in hot 
countries They have a remarkable superficial resemblance to 
Hepaticee Except at the flowering season they are altogether 
submeiged Specimens shold be preserved in spirit as well as 
dried 

16 Fungi —Take notes of all fleshy fungi, especially as re- 
gaids colour , the spores should he allowed to fall on paper, and 
the colour of these noted also The fleshy species may some- 
times be advantageously immersed in spirit before preparing for 
the herbarium 

17 Examine the fung: which grow on ants’ nests, taking care 
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to get perfect as well as imperfect states, and to secure, if pos- 
sible, specimens which have not burst their volva, 

18 Look out for luminous species, and ascertum whether they 
are luminous in themselves, or whether the luminosity depends 
on decomposition 

19 Secure specimens of all esculent o1 medicinal fang: which 
aie sold in bazaars, noting, if possible, the vernacular name 

20 Note any species of fleshy fungi which a tse luxe the Pret a 
fungaja froma mass of earth impregnated with mycel um, or 
from 2 globose resting mass 

2t Attend especiaily to any fungi which attack crops, whether 
cereal or otherwise , and particularly gather specimens of vine- 
mildew and potato mildew, should they be met with Even 
common wheat-mildew, smut, &c , should be preserved 

22 In every case note date of collection, sul, and othe: cr- 
cumstances relative to particular specimens 

23 Look afte: those fungi which attack the larvce of msects 

24 In the case of the A/yoxogastres, sketches should be made 
on the spot of thew general form, with details of micioscopic 
appearance It would be worth while attempting to preseive 
T poeg for fature micioscopic examination by means of osmic 
acı 

25 Alpe —Marine alge may be found between tide-marks 
attached to rocks and stones, or rooting in sand, &c , those m 
deeper water are got by dredging, and many are cast up after 
storms, small kinds grow on the larger, and some being like 
fle-hy crusts on stones, shells, &c, must be pared off by means 
of a knife 

The more delicate kinds, after gentle washing, may be floated 
ina vessel of fresh water, upon thick and smooth writing or 
drawmg paper, then gently lift out pape: and plant together, 
allow some time to dnp , then place on the sea-weed clean linen 
or cotton cloth, and on it a sheet of absorbent paper, and submit 
to modera'e pressure—many adhere to paper but not to cloth, 
then change the cloth and absorbent paper till the specimens are 
dry Large coarser hinds may be dried im the same way as 
land-plants, or are to besp ead out in the shade, taking cate to 
prevent contact of rain or fresh warer of any kind, when sufi- 
ciently dry, tte them loosely ın any kind of wrapping paper, 
those preserved in this rough way may be expanded and floated 
out in water at any time afterwards A few specimens of each 
of the more delicate algæ ought to be dried on mica or glass 
A note of date and locality ought to be attached to every 
species 

Deheate slimy alge are best prepared by floating out on 
smooth-surfaced paper (known as ‘‘sketching paper”), then 
allowed to diip and dry by simple exposure to currents of air, 
without pressure 

26 Very little information exists regarding the range of depth 
of marine plants It wil be very desirable that observations 
should be made upon this subject, as opportumty from time to 
time presents itself 

Professor Dickie remarks, and the caution should be borne in 
mind -~‘‘ When the dredge ceases to scrape the bottom, it 
becomes ın its progress to the surface much the same as a towing- 
net, capturing bodies which are being carried along by currents, 
and therefore great caution 1s necessary in reference to any 
marine plants found in ıt Sea-weeds aie among the most 
common of all bodies carned by currents near the surface or at 
various depths below, and fiom their nature are very likely to be 
entangled and brought up ” 

27 Carefully note and preserve alge brought up im dredge 
m moderate depths, under roo fathoms, or deeper Preserve 
specimens atfached to shells, corals, &c which would indicate 
their being actually zx szďu, and not caught by dredge as ıt 
comes up 

28 Examine mud brought up by dredge fiom different depths 
for living Diatoms, examine also for the same purpose the 
stomachs of Sa/f@ and other marine animals 

29 Note alge on ships, &c with the submerged parts in a 
foul condition, also preserve scrapings of colomed crusts o1 
shmy matter, green, brown, &c 

30 Observe alge foatıng, collect specimens, noting Jatitude 
and longitude, currents, &c 

31 Examune loose floating objects, diift-wood, &c for algæ, 
If no prominent species presents itself, preserve scrapings of any 
coloured crusts Note as above 

32 It might be useful to have a few moderate-sized pieces of 
wood, oak, &c quite clean at first, attached to some part of the 
vessel under water to be examined, say, monthly The larger 
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or shorter prominent alge should be kept and noted, and | seems most Irkely to conduce to the rapid and accurate deve- 

crusts on such examined and preserved, with notes of the vessel’s | loprrent of the scientific results of the expedi 10n 

course | A diary, noting the general proceedings and results of each 
33 Various instances have been mentioned by travellers of day, shc uld be kept bj the scientific director, with the assistance 

the coloration of the sea by minute algæ as m the Straits of of his secretary , and each of the members of the scientific staff 

Malacca by Harvey, any case of this kind would be worth : should be provided with a note-book m which to enter fiom day 


especial attention | to day his observations and proceedings , and he should submit 
34 The calcareous alge (4/elobes:a, &c) are comparatively th diary at certain irt rvals to the scicntific dnector, who would 
little known, and are apt to be overlooked | then abstiact the results, and incorporate them along with such 


Fresh-water algæ should be collected as occasion presen‘s ‘ additional data as may be supplied by the officers of the ship, 
Prot Dickie states that they may be either dried like the marine | ın general cientific reports to be sent home to the hydiographer 
kinds, or preserved m a fluid composed of 3 parts alcohol, 2 , at every available opportunity 
parts water, I part glycerine, well mixed | The scientific staff should be provided with an adequate set 
36 Cases are recorded of the presence of alge in hot springs. | of books of reference, especially those bearing on perishable 
If such are met with, the temperature should be noted and | objects. 
specimens preserved 
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IV. Zoological Observations 


As the scientific director of the expedition 1s an accomplished SCIENTIFIC SERIALS 
zoologist, and has already had much experience in marine ex» A LARGE portion of the Ame scan Naturalist, for October, is 
ploration, ıt will suffice to offer a few suggestions under this | occupied by Prof Asa Gray’s address at the Dabuque meeting 
head of the Amcrican Association fo. the Advancement of Science, to 


The quadrant-like zone of the Pacific, which separates the | which we have already alluded M1 B Pickman Mann then con- 
northern and eastern boundaries of the Polynesian Archipelago cludes his paper on the white cuffee-leaf miner (Cemeostoma coffee. 
(using “ Polynesia in its broadest sense as inclusive of ‘‘ Micros | 74) a subiect of great :mportance to coffee-growers, treated in an 
nesia ”) from the coasts of N Asia and America, is as little | exhaustive manner Prof C F Hartt, from whom articles on 
explored from the pomt of view of the physical geographer | the same subject have already appeared in the Waturalist, con- 
as from that of the biologist It would be a matter of geat | fnbutes a ‘urther paper on the occurrence of Face urns in 
importance to examine the depth, and the nature of the deep sea | Brazil , and Prof N S Shaler concludes his article on the 
fauna, of this zone by taking a line of soundings and dredgings Geology of the Island of Aqui¢neck, illustrated by maps and 
m its northern half (say between Japan and Vancouver) and n | sections, and Mr C V Riley his important article on the 
its eastern half (say between Van.ouver and Valparaiso) If | cause of Deterioration of Grape-vines ~The November number 
practicable, ıt would further be very desirable to explore the | commences with an artucle by Mr J G Henderson on some abo- 
littoral fauna of Waihou, Easter Island, or Sala y Gomez, with riginal relics known as “plummets,” which are abundant ın 
the view of comparing it critically with that of the west coast of | yoons parts of the United States from the Atlantic to the 
South America Pacific, wita speculations as to their use Piof James Orton 

If MS Challenger passes though Torres Straits, 1t will be | continues his contributions to the Natuial History of the Valley 
very desirable to examme the littoral fauna of the Papuan shore | of Quito, the present article being devoted to the Articulata and 
of the straits in order to compare 1t with that of the Australian Plants, ın the latter Gepartment the author notices the sımı- 
shore The late Professor Jukes, m his “ Voyage of the ZZY?” | janty of the features of the flora of the Andes to those :ecorded 
many years ago, directed attention to this pomt and to its theo- by Kerner in the Tyiolese Alps Mı R Ridgway commences 
retical bearings i ; Fr some Notes on the Vegetation of the Lower Wabash Valley, with 

The hydiographic examination of “ Wallace's line” im the | an account of the Forests of the Buttom-lands Mr Samuel H 
Malay arclupelago, and of che .ittoral faunas on the opposite | Scudder, m an article on Fossil Insects fiom the Rocky Moun- 
sides of that line, 1s of great importance, considering the sigmifi- tams, records nearly 40 species, belonging to nearly all the 
cance of that line as a boundary between two distributional pro- pincipal groups, found m Tertiary deposits Prof Cope, ma 
vinces An additional interest has been given to the explora- paper read „t Dubuque, discusses the geoiogical age of the Coal 
tion of this region by Capt Chimmo’s recently obtained sounding | of Wyoming, which he refers without doubt to the Cretaceous 
of 2,800 fathoms m the Celebes Sea, the mud brought up bemg | period Prof Shaler bas a short note on the effects of extra- 
almost devoid of calcareous orgamisms, but contaming abundant | ordinary seasons on the distribution of Anmmals and Plants —In 
spicula of sponges and 7 adio‘aria the number for December we find a short article by the Rev 

The hight from any self-luminous objects met with should be | Samuel Lockwood on the Baltimore Onole and Carpenter-bee, 
examined with a prism as to its composition The colours of | followed by a continuation of Mr Ridgways’s notes on the Vege- 
animals captured should also be examined with a prism, or by | tation of the Lower Wabash Valley, treatng of the Pecuhar 
aid of the microscopic spectroscope. Features of the Bottom-lands This 1s followed by an m- 

: POE teresting account of tne Alpme Flora of Colorado, by the Rev E 
Mi COOMA ORT ARAN L Greene „and Dr J W "i oster then contiibutes af abstract of 

Attention should be paid to the Geology of districts which | 4 pape: read at Duouque on ceitain peculiarities m the Ciania 
have not hitheito been examined, ard collections of minerals, | of the Mound-builcers, illustrated with drawmgs Another 
10cks, and fossils should be maae Detailed suggestions as to Dubuque paper of a speculative character 1s by Dr H Harts- 
the duties of the geologist accompanying the expedition are | horne, on tne relation between orgame vigour and sex, and 
unnecessary , but it seems desnable that at all shores visited, | Prof Shaler then gives a further mstalment of his papei on the 
evidence of recent elevation or subsidence of land should be Geology of Aquidneck. In all these three numbers 1s the usual 
pi ar for, and the exact nature of these evidences carefully re- |‘amount of Reviews, and interesting short paragraphs and notes 
coide 

Every opportunity should be taken of obtaining photogiaphs | -ene enere ee 
of native races to one scale, and of making such observations 
as are practicable with regard to their physical characteristics, SOCIETIES AND ACADEMIES 
language, habits, implements, and antiquities It would be L i 
advisable that specimens of hair of unmixed races should in all ONDIN 
cases be obtained Royal Society, Jan 23—Dr Stenhouse read a paper, 

Each station should have a special number associated with it | ‘f Con ributions to the Liistory of the Orens -No III Amido- 
m the regular journal of the day’s proceedings, and that number | derivatives ot Orcin” He has confined his mvestigations to an 
should be noted prominently on everything connected with that | examination of the products obta'nen from Trinitro-orcinic acid 
station, so that m case of labels bemg lost or becoming in- Amdo dunrdo-oren, Cy Hs(NH,)(NH),O, —This compound, 
distinct, or other references failing, the conditions of the dredging | which has the properties of a base, 1s formed by the oxidation of 
or other observations may at once be forthcoming on reference | triamido-orcim, and is most convemently obtained ina pure state 
to the number in the journal All specimens procured should be | by decomposing a solution of the acetate with a slight eacess of 
carefully preseived in spint or otherwise, and packed in cases | ammoma The most advantageous method of pieparing the 
with the contents noted to be dealt with im the way which | baseis to reduce trimitio orom with sodium-amalgam, and to 
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oxidise the alkaline solution of tnamıdo-otem by exposure to the 
air Trumtro-orcin 1s also reduced by treatment with tm and 
hydrochlone acid, or zinc and hydrochloric or sulphuric acid 

Amiuto-dumido-orcin hydrochlorule-—The hydrochlonde ob- 
tamed in the preparation of amido-dumido-orcin may be purified 
by crystallisation from hot water , but as heat decomposes solu- 
tions of the salts.of this base, 1t 1s better to precipitate a cold 
solution of the acetate by a slight excess of hydrochloric acid, in 
which the hydrochloride is but slightly soluble, the piecipitate 
should be thoroughly washed with alcohol, pressed and dried. 

Amuto-diumido-or cin sulphate 1s readily prepared by precipi- 
tating a dilute solution of the acetate with sulphuric acid, when 
i forms minute lustrous plates which are purple by reflected 
ight 

Amulo-diunudo-orcin nitrate 1s prepared, like the sulphate, by 
adding a slight excess of nitric acid to a moderately strong solu- 
tion of the acetate and washing the precipitate with alcohol 

Amdo dumtido-orcin acetate dissolves readily in acetic acid, and 
on carefully evaporating the solution at a low temperature, the 
acetate 1s obtamed in ill defined crystalline plates having a purple 
iridescence It 1s readily soluble in cold water, but only slightly 
soluble ın glacial acetic acid 

Amido-diniwdo-o1 con oxalate —Very slightly soluble purple 
scales obtained by precipitating a solution of the acetate with 
oxalic acid 

Anmiudo-duniudo-orcin picrate —~On adding a solution of picric 
acid to a dilute solution of amido-dumuido-orcin acetate and wash- 
ing the precipitate with alcohol, the picrate is obtained ın nide- 
scent gieen needles and plates, It ıs mnsoluble m alcohol, and 
but shghtly soluble in water, 


Prof Owen 1ead a paper “On the Fossil Mammals of Austra- 
ha —Part VIII Family JMacropodide , Genera Alacropus, Os- 
phianter, Phascolagus, Sthen us, and Protemsnodon ” 

In the present part of the series of papers on the fossil mam- 
mals of Australia, the author enters upon the description and 
d-teimmation of the fossils refirable to the family of Kangaroos 
(Alacr opodida) , restricting, however, the latter term to the 
species in which the molar teeth have two transverse ridges for 
the chief character of thew grinding-suriace, and excluding the 
Potoroos (/72pszp7 yminid@), m which the working-surface of the 
molars is formed by four tubercles in two transverse pairs The 
large extinct species of Kangaroo indicated under the names 
Afacropus Titan, M Atlas, and AL Anak m former publicaticns 
here :ecetve further elucidation of then specific distinction from any 
known living Kangaroos and of the grounds (according to the value 
assigned thereto by present zoologists) for referring two of these 
(Af Atlas, M Anak) to distinct subgenera of Macropodide The 
author then enters on the elucidation, aided by the facts pre- 
mised, of Afacropus Titan, AL affinis, Osphranter Cooperi, O 
Gouldu, Phascolagus aitus, Sthenurus, Atlas S Brehus, Piotem- 
nodon Anak, P Op, P Almas, and P Rachus The maxillary, 
mandibular, and dental characters of these extinct species are 
illustrated by the subjects of eight plates 


Zoological Society, January 21, Prof Newion, FRS, 
V P, inthe char—-Dr Gunther, F RS, exhibited and made 
remaiks on a supposed ancient Egyptian skull —A communica- 
tion was read from the Rev John T Gulick, contamimg remarks 
on the classification of the family Achatineiine , which he re- 
garded as containing ten well established genera, seven of {which 
were arboreal and three terrestrial in habit —Mr A H Garrod, 
read a paper on the viscer1l anatomy of the Sumatran rhmoceros 
(Ce atorhinus sumat ensis) based on a specimen of this species 
lately living in the Societys gardens—-Mr A D Bartlett 
gave an account of the birth of a Sumatran rhmoceros which 
had taken place on board the Orches at the Victoria Docks on 
December 7 The mothe: and an adult male of the animal along 
with her had been brought from Singapore, but the male had 
died on the passage The young one suckled freely and lived 
for about a fortmght, and was said to have been accidentally 
killed —A communication was read from Surgeon-Major Fiancis 
Day on some new or imperfectly known fisnes of India and 
Buma —A communication was read from the Rev O P Cam- 
bridge on some new geneia and species of Araneidea, chiefly 
from Mr Thwaites’ Ceylonese collections —-A communication 
was read from Dr J E Gray contaning a description of the 
skeleton of the New Zealand Right Whale (Adacleayzs australensts) 
and (f other whales Dr Gray concluded with a general hst of 
the known species of the marine mammalia of New Zealand —A 


communication was read from Mr G B Sowerby, giving dc- 
l 


scriptions of several new shells of the genus Conus —A commu- 
nication was read from Dr J C Cox, containing descriptions of 
new land shells from Australia and the Solomon Islands, 


Anthropological Institute, Jan 2r Annual general 
meeting —Sir John Lubbock, Bart, F RS, president, m the 
char The Report of Council showed that the mcome for 1872 
was 1,238/, 5s 4d, and the expenditure 1,084/ 18s, leaving a 
balance in hand of 1537 7s 4d., and that after deducting the 
expenses of the year, the debt of the Institute had been reduced 
by 2497 9s 6@ The president delivered an address, m which 
he reviewed the chief anthropological works of the past year by 
continental and American authors He also drew attention to 
the continued destruction of prehistoric monuments, and made 
further suggestions for their preservation Prof George Busk, 
F RS, was elected president 


Meteorological Society, Jan 15 —-Dr Tripe, president, in 
the char The first paper read was on solar radiation, by Rev 
Fenwick W Stow, M A This paper treated of the comparison 
of the measure of solar 1adiation obtamed by a Herschel’s 
actinometer with that indicated by the difference between the tem- 
perature of a blackened bulb #7 waczo, and that of the air in the 
shade , the comparison of the latter with the difference of tem- 
perature of blackened and unblacxened bulbs 22 vacuo , sugges- 
tions for a standard solar thermometer or actinometer , errors of 
thermometers 2 vacuo, and the necessity of comparing them , 
experiments with blackened bulbs in glass aur-jackets , and the 
objects to be aimed at ın investigations of solar radiation, and 
the importance of such mvestigations to meteorology and physics. 
The next paper, also by the Rev F W Stow, entitled ‘‘On 
Temperature in Sun and Shade,” was an account of experi- 
ments with different thermometers exposed (1) to full sun, (2) to 
sun, but not to sky in zemth, (3) to sky ın zenith, but not to 
sun, (4) on open thermometer stand, and (5) ın louvre board 
screen The author found that ordinary mercurial thermometers 
are affected more by radiation from the ground than from the 
other sources of heat, and concuded with some remarks on 
open stands and louvre board screens —-The other communica- 
tions read were—‘‘On the ‘Potky’ Cloud observed July 27, 
1872,” by] S Hardmg,F MS ‘Account of the Hurricane 
which passed over the Nichol Bay district of Western Austraha 
on March 20, 1872,” by R J. Sholl, Government Resident , 
and an “Account of a phenomenon observed on board H MS, 
Fawn, on May 16, 1872,” by H P., Knevitt 


Institution of Civil"Engineers, Jan 14—Mr Thomas 
Hawksley, pres'dent, ın the char Colonel W H Greathed, 
CB, RE, Clef Engineer of Irrigation to the Government of 
the North-Western Provinces, read a paper ‘On the Practice 
and Results of Inigation in Northern India” The object of 
the Paper was to describe what had been done and what was 
now doing ın that- portion of Upper India where inigation had 
been longest practised, and on the largest scale 


GLASGOW 


Geological Society, Jan 9,—James Bryce, LLD,F.GS, 
read a paper on “The Upper Secondary Rocks of Sky and 
Raasay ” After referring to the observations which have pre- 
viously been published on the Lias and Oolite of Sky, Di: Bryce 
noticed the great geological interval which separates these upper 
Secondary rocks m Scotland from the deposits on which they 
rest In the east of Scotland they are found overlying the Old 
Red sandstone , but in Skye and Raasay their base 1s formed of 
the Torridon or Cambrian Sandstone, im a great trough or hollow, 
in which they seem to have been ceposited He then described 
at length the general succession of beds observed m Skye, from 
the lower Lias at Lucy Bay to the middle Lias at Broadford, 
Pabba, and Raasay, and the upper Lias and inferior Oolite m 
the neighbourhool of Portree Passing northwards these were 
succeeded by beds still higher in the scale, till, at Loch Stafin 
on the one side, and Uig on the other, members of the upper 
Oolite were found He had also found indications of what 
appeared to be the equivalcnts of the ‘Purbeck beds” in 
England, and the fossils from triese were now under careful 
examiiition [he paper ws altustrated by mins and carefully - 
prepar.d sections, toze'her ith a tabular view of the beds re- 
ferred to, and a copious hst of the fools belongmg to each 
horizon, including sore new sp.cies not yet named 
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CALIFORNIA 


Academy of Sciences, Dec 17, 1872 —Mr W H Dall 
read, ‘Preliminary Descriptions of new Species of Mollusca 
fromthe N W coast of America” The Afagasela Aleutica (Dall, 
n s), has its Adee? in the Aleutian Islands from Akutan Pass 
to the Shumagins, attached to the under surface of rocks at 
extremest low water of spring tides Thus pretty species resem- 
bles ın mimiature Lagueus rubella of Sowerby, but 1s proportion- 
ately shorter and broader The animal ıs rather sluggish. 
Acmea (Coltsella) peramabilis (Dall, n s }, mhabits the Shumagin 
group of islands, Alaska Territory, on rocks near low water 
mark ‘This lovely species has no relations with 4 sydaritua, 
Dall, and rosacea, Cpr, except those of colour The two latter 
are much smaller and the rose colour 1s much lighter and differ- 
ently disposed Its nearest alles are some varieues of 4 patina 
Argonauta expansa (Dall, n s) The imterior of the shell 1s 
smoothly polished, the exterior, especially on tne protuberances 
of the cari, 1s covered wita a multitude of exceedingly 
minute rough pustules, which give a very rough, harsh feel to 
the shell, and under a lens appear hemispher cal Laying the 
shell upon its aperture, with the apex posterior we have the 
following measurements Total length 3 251m Width of dorsal 
area posteriorly 0 321n , ditto, anteriorly o7 Height of shell 
2o0in Total extension of axis from end to end, 4 ın Total 
length of aperture 225 mches, length fiom the anterior edge 
of the spire to the anterior edge of the apeiture1gin. Mağıtat, 
m the Gulf of Californa This pretty and peculiar argonaut 
possesses an assemblage of characters not common to any de- 
scribed species, though there are several which have a some- 
what simular lateral extension of the axis, 


PARIS 


Academy of Sciences, January 20 —M de Quatrefages, 
president, in the chair The President announced the death of 
M le Buon C Dupm, member of the Mechanical Section — 
M Chasles read a paper on the number of points of intersection 
of two curves of any order at a finite distance—-M Cahours 
read a note on certain new derivatives of Pronyl The bodies 
described were propyhc sulphide, mercury propyl, tin propyl, 
and nitro-propane , the author finds that propvlic iodide, which 
occupies a place between the 1odides of ethyl and amy!, behaves 
like then —M A Trécul read the first part of a paper on the 
carpellary theory of the Papaveracea This part of the paper 
was devoted to the Papaver family —An account of some 
new researches on the tympanic chord, by M A Vulpian, 
followed —M A Dumont sent a paper on the possibility 
of destroying the Phylloaeta in the Valley of the Rhone 
by submerging the vines— MM du Pepin sent a note on 
the residues of the fifth power and one on the quadratic 
forms of certain powers of the primary numbers —M O Tamm- 
Despalles sent a note on the connection between ozonometric 
dete:minations and the death-rate of Paris The author finds 
that the winds from south to north round by west aie favourable 
to health, and that la ge ozone indications are accompanied by 
small death-rates —M Yvon Villarceau read a letter from M 
Borrelly deta'ling some observations of No 128, and the discovery 
of a new variable star The latter is situatea m the Balance , 
its mean position for 1873 1s, 152 r4® 5 6R A , 109° 55’ 42 7” 
NPD—M P Volcipell: sent his fifteenth note on the 
“Electric Influence ”—M Ch Vhollette senz a note m reply 
to the late communication of Messrs Tomlinson and Van 
de: Mensbrugghe on the action of thin films of liquid on 
supersaturated solutions He assarts that the ten-atom sodic 
sulphate crystal always caased the solidification of the solu- 
tion of that salt, and that ıt does this of itself, and not by 
means ofits chemical dirhness ——M Arm Gautier sent a note 
on certain phosphorous compounds, 11 wach that bo ly appears to 
exist in the amorphous form The formula tor one of these bodies 
is P; H, O, it form.d ny the action of water on PI, —M A 
Chevaler seit a note o1 the modifications procuced on coloured 
light by the various tinted glasses used for spectacles He de- 
cides that as the neutral tint alone cuts out the very brilliant red 
and yellow portions of the spectrum that it alone ıs of any use 
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THURSDAY, JANUARY 30 
Rovar Socirts, at 830—Note on the Origin of Bacteria, and on ther 
Relanon to the Pro e.s of Purrefaction Dr Bastian —Oa just Intonation 
in Aiie R H M Bosanquet —On the Composition and Origin of the 
Waters oa valt Spring in Hael Setor aline, wth a Chem cal and Micro- 
spn Bx nation of cartam Rocksin tts Vicimty J A Phillps 


SOCIETY OF ANTIQUARIES, at 8 30~-Oriental Bronze Implements A W 


Fra 
FRIDAY, JANUARY 31 
RovaLInsritvTIon, at go ~Music of the Fyture Mr Dannreuther 
SOCIETY or Arts, at 8 —Progress of India during the last Fourteen Years , 
J H Stocqueler 


SATURDAY, FSBRUARY 1 
ROYAL INSTITUTION, at 3 —On Comparative Politics E A Freeman 


SUNDAY FEBRUARY 2 


S aa SociETY, at 4 —The Early History of Domestic Animals 
L 


1a 
MONDAY, FEBRLARY 3 


ROYAL INSTITUTION, at 2 —General Monthly Meeting 
ENTOMOLOGICAL SOCIETY, at 7 

Astat'c SOCIETY, at 3 

LONDON INSTITUTION, at 4 —Physical Geography Prof Duncan 


TUESDAY, FEBRUARY 4 

ROYAL INSTITUTION at 3—Forces and Motions of the Body Prof 
Rutherford 

Society or CIVIL ENGINERRS, at 8 

ANTHROPOLOGICAL INSTITUTE, at 8 ~On the Looshais A Campbell — 
The Inkabuants of Car Nicobar A L Distant 

Society or BIBLICAL ARCHÆOLOGY, at 8 30 —On the Era of Ezra and 
Nehemiah Dr H dagh—Onan Assyrian Patera with an Inscription 
in Hebrew Characters —Rev J M Rodwell —Some Remarks upon a 
Passage in the Pænulus of Pliutus Rev J M Rodwell 

Zootou.caL SOCIETY, at 8 30 —On a certam Class of Cases of Variable Pro- 
tective Colcuring in Insects B Meldola~-Repart on the Hydroida col- 
lected during the Expeditions of H M S Porcupme Prof Allman =- 
Measurements of the Red Blood Corpuscles of Batrachans G Gulliver. 
Notes on some Reptiles and Batrachtans obtained by Dr Adolf Bern- 
hard Meyer in Celebes and the Philippine Islands Dr Gunther 


WEDNESDAY, FEBRUARY 5 


LONDON INSTITUTION, at 7 —Fresco and Siliceous Painting Prof Barf 
SOCIETY or ARTS, at 8 

GEOLOGICAL Sociztyat 8 

Microscopical Socigty, at 8 —Anniversary 


THURSDAY, FEBRUARY 6 


CHEMICAL Socirty, at 8—On Anthrapurpurn W H Perkin—On the 
Solidrfication of Nitrous Oxide T Walls On Isomerism m the Terpene 
Family Dr C A Wright 
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January, 187, (Chapman & Hall) —Report of the Kew Committee for fifteen 
months, ending Octoter 31, 1872 -—-Quarterly Journal of science, No 37, 
January 1873 —On the Genetic Relation of Cetaceans and the Methods in- 
volved an Discovery Theadore Sill 


Fornicn —Zeitschrift fur Meteorologie, No x, Vol vin January 1873 —~ 
Uber dea Von Pogson, am 2 December, Aufgefunden der Komete on 
Prof Theodore V Uppalzer 
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SEDGWICK 


EOLOGY has lost her veteran leadeı! While yet 
firm in intellect, full of kind and geneious feeling, 
and occupied on the last pages of the latest record of his 
labours, in the ninth decad of a noble life, Sedgwick has 
gone to his rest, Under the shadow of this great loss we 
look back through more than half a century, and behold 
no more conspicuous figuie in the fiont ranks of advancing 
geology than the strenuous master workman, the eloquent 
teacher, the chivalrous advocate of science, who has now 
finished his task Severe illness, borne with fortitude, 
had gradually withdiawn him from scenes once brightened 
by his ever-welcome presence, but could not tame the 
high spirt, or cloud the genial sympathies which had won 
fo. him, more than for othe: men, the loving admiration 
of his fellows in age and followers in study Rarely has 
a patriarchal life been crowned with such enduring and 
affectionate respect. 

Born in 1785, of a family long resident in a secluded 
Yorkshire Valley under the shadow of Wharnside, the boy 
early acquired the hardy habits and imbibed the free spirit 
of the north, and the man retained till his latest hour, a 
romantic love of the bold hills and iushing streams 
amidst which he first became an observer of nature 
Every homestead and every family in his native dale of 
Dent were treasured ın his memory, and one of the latest 
of his minor hterary essays was to plead against the 
change of the ancient name of a little hamlet situated not 
far from his birth-place 

Educated under Dawson, at the weil-known school of 
Sedbergh, while Gough and Dalton were residing at 
endal, he proceeded to the gieat college in Cambridge, to 
which Whewell, Peacock, and Airy afterwards contributed 
so much renown Devoted to the Newtonian philosophy, 
and especially attracted by discoveries then opening in 
all dnections in physical science, he stood ın the list as 
fifth wrangler, a point from which many eminent men 
have taken a successful spring He took his degree in 
1808, became a fellow in 1809, was ordained in 1817, and 
for some years occupied himself ın the studies and duties 
of academic hfe Hus attention to geology was speedil 
awakened, and became by degrees a ruling motive for the 
Yong excursions, mostly on horseback, which the state of 
his health rendered necessary ın the vacations 

It was not, however, so much his actual acquirements 
in geology as the rare energy of his mind, and the habit 
of large thought and expanding views on natural phaeno- 
mena, that marked him out as the fittest man in Cam- 
‘bridge to occupy the Woodwardian chair vacated by 
Hailstone Special knowledge of rocks and fossils was 
mot so much required as a well-trained and courageous 
mtellect, equal to encounter theoretical difficulties and 
theological obstacles whitch then impeded the advance of 
geology 

The writer well remembers, at an evening conversazione 
at Su. Joseph Banks’s, to which, as a satellite of Smith, he 
was admitted at eighteen years of age, hearing the remark 
that the new professor of geology at Cambridge promised 
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to master what he was appointed to teach, and was 
esteemed likely to do so effectually In the same year 
Buckland, his friendly rival for forty years, 1eceived his 
appointment at Oxford, where he had previously begun to 
signalise himself by original researches in palcontology 

At this tıme the importance of organic remains ın geo- 
logical reasoning, as taught by Smith, was not much felt 
in Cambridge, where a new-born mathematical power 
opened out into various lines of physical research, and 
encouraged a more scientific aspect of mineralogy, and a 
tendency to consider the phaenomena of earth-structure in 
the light of mechanical philosophy. This 1s very apparent 
in the early volumes of the Cambridge Philosophical So- 
ciety, established in 1819, with Sedgwick and Lee for 
secretaries Accordingly, the earliest memoirs of Sedg- 
wick, which appear in the Cambiidge Transactions for 
1820-21, are devoted to unravel the complicated pheno- 
mena of the granite, killas, and serpentine in Cornwall 
and Devon, and to these followed notices of the trap- 
dykes of Yorkshire and Durham, 1822, and the stratified 
and ir.uptive greenstones of High Teesdale, 1823-24, In his 
frequent excursions to the north he was much interested in 
the varying mineral characters and fossils of the magnesian 
Iimestone, and the remarkable nonconformity of this rock 
to the subjacent coal, millstone grit, and mountain lime- 
stone; and at length his observations became the basis 
of that large systematic memoir which 1s one of the most 
valuable of the early contiibutions to the Transactions of 
the Geological Society Begun in 1822 and finished in 
1828, this essay not only cleared the way to a mote exact 
study of the coal formation and New Red sandstones of 
England, but connected them by just inference with the 
€orresponding deposits in North Germany, which he 
visited for the purpose of comparison in 1829 

To one of these equestrian excursions the writer was 
indebted for his first introduction to Sedgwick In the 
year 1822 I was walking across Durham and North 
Yorkshire into Westmoreland It was hot summer-time, 
and after sketching the High Force, in Teesdale, was re- 
clining in the shade, reading some easily carried book. 
Came riding up, from Middleton, a dark-visaged, con- 
spicuous man, with a miner’s boy behind Opposite me 
he stopped, and courteously asked if I had looked at the 
celebrated waterfall which was near , adding that though 
he had previously visited Teesdale, he had not found an 
occasion for viewing it, that he would like to stop then 
and there todo so, but for the boy behind him, “ who had 
him ın tow to take him to Cronkley Scar,” a high dark 
hill aight ahead, where, he said, “the limestone was 
turned into lump-sugar ” 

A few days afterwards, on his way to the lakes, he 
rested for a few hours at Kirkby Lonsdale to converse 
with Smith, who was engaged on his geological map of 
the district, and had just discovered some interesting 
fossils in the laminated strata below Old Red sandstone, 
on Kirkby Moor, perhaps the earliest observation of shells 
in what were afterwards called the upper Ludlow beds 
The two men thus brought together were much different, 
yet ın one respect alike alike in a certain manly simpli- 
city, and unselfish communication of thought. Eight 
years after this Adam Sedgwick was President of the 
Geological Society, and in that capacity presented to 
Wiliam Smith the first Wollaston medal, The writer 
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maj be permitted the pleasure of this remmiscence, since 
from the day when he learned the name of the horseman 
in Teesdale, till within a few days of his death, he had 
the happiness of enjoying his intimate friendship. 

Sedgwick had acquired fame before Murchison began 
his great career. After sharing in Peninsular wars, 
and chasing the fox in Yorkshire, the “old soldier” 
became a young geologist, and for many years worked 
with admurable devotion to his chief, and carried his 
banner through Scotland, and Germany, and acioss the 
Alps, with the same spirit as he had shown when bearing 
the colours for Wellington at Vimuera 

Important communications on Airan and the north of 
Scotland, including Caithness (1828) and the Moray Firth, 
others on Gosau and the eastern Alps (1829-1831), 
and still later, in 1837, 2 great memoir on the Palozo.c 
Strata of Devonshire and Cornwall, and another on the 
coeval rocks of Belgium and North Germany, show the 
labouis of these intimate friends combined in the happiest 
way—the broad generalisations in which the Cambiidge 
Piofessor delighted, well supported by the indefatigable 
industry of his zealous companion 7 

The most ımportant work in the lives of these two 
eminent men was performed in and around the punci- 
pality of Wales , Sedgwick, as might be expected, lavish- 
ing all his energies in a contest with the disturbed strata, 
the perplexing dykes, and the cleavage of the lowest and 
least understood groups of rocks, Murchison choosing 
the upper deposits exceptionally rich in fossils, and on 
the whole presenting but little perplexity as to succession 
and character One explorer, toiling upward from the 
base, the other descending from the top, they came after 
some years of labour (1831 to 1835) in sight of each othe, 
and presented to the British Assoc.ation meeting in 
Dublin a general view of the stratified rocks of Wales 

Thus were painfully unfolded the Cambrian and Silu- 
rian systems, which speedily became, inasense, thescientific 
property of the discoverers, and were supposed to be 
firmly separated by natural and unmustakeable bound- 
aries They were, however, not really traced to their 
junction, though Murchison stated that he had found 
many distinct passages from the lowest member of the 
Silurian system into the underlying slaty rocks named by 
Prof Sedgwick the “ Uppe: Cambrian ,” while Sedgwick 
admitted that his tpper Cambrian, occupying the 
Berwyns, was connected with the Llandeilo flags of 
the Silurian system, and thence expanded through 
a considerable portion of South Wales (Reports of Brit 
Assoc., 1835) The Bala rocks were disclaimed on 
a cursory view by Murchison, the Llandeilo beds sur- 
rendered without sufficient examination by Sedgwick, 
thus the two kingdoms overlapped largely , two classifi- 
cations gradually appeared , the grand volume of Murchi- 
son was issued , and then began by degrees a difference 
of opinion which finally assumed a controversial aspect, 
always to be deplored between two of the most truly 
attached and mutually helpful cultivators of geological 
science in England — 


“Ambo animis, ambo insignes prestantibus armis ” 


This source of lasting sorrow to both, 1f 1t cannot be for- 
gotten, ought to be on-y remembered with the tenderness 
of regret. 
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Familiar as we now are with the rich fauna of the 
Cambrian and Silmian rocks, and their equivalents 1n 
Bohemia and America, ıt 1s not difficult to understand, 
and we may almost feel again the sustained enthussasm 
which welcomed the discoveries which seemed to reveal 
the first state of the sea, and the earliest series of marine 
life, “ primaque ab origine mundi,” almost to complete the 
physical history of the earth Starting witha general view 
of the structure of the Lake Mountains of the north of 
England,and the great dislocations by which they have 
been separated from the neighbourmg chains (Geol 
Proc Jan.1831) Sedgwick won his difficult way through 
North Wales to a general synopsis of the seres of stiat:- 
fied rocks below the Old Red sandstone, and attempted to 
determine the natural groups and formations (Geol 
Proc May, 1838) Three systems were named in order— 
Lower Cambrian, Upper Cambrian, Silui1an—the working 
out of which, stream by stream, and hill by hill, worthily 
tasked the energies of Ramsay and his friends of the 
National Survey for many useful years, after incieasing 
ill-health had much reduced the field-work of the Pio- 
fessor. 

But now he began to labour more earnestly than 
ever in the enlargement and setting in order of the 
collections which were under his personal charge. In 
1818, these consisted almost wholly of the small seres be- 
queathed by Dr Woodward, nowthey have been expanded 
by the perpetual attention and generosity of Sedgwick, into 
one of the grandest collections of well-airanged rocks and 
fossus ın the world One of the latest acquisitions 1s the 
fine cabinet of Yorkshire fossils, purchased by C mbuidge 
as a mark of loving respect for her great teacher in his 
fast decaying days . 

In this worx of setting in order avast collection gathered 
from vacziots regions, and from all classes of deposits, 
Prof Sedgwick, with wise libeiahty, engaged the willing 
aid of some of his own pupils, and of other powerful 
hands brought to Cambridge for the purpose Ansted, 
Barrett, Seeley, M‘Coy, Salter, Morris, have all helped m 
this good work, and to their diligence and acumen were 
added tke unrivalled skill and patience of Keeping, one 
of the best “fossilists” in Europe Those who in this 
manne! have concurred in the labours of their chief, one 
and all founc in him the kindest of friends, the most con- 
siderate of masters—one who never exacted from others, 
and always gave to his assistants more than the praise 
and the delicate attention which their services deserved, 

The ample volumes entitled “ British Palseozoic Rocks 
and Fossils, 1851-5,” by Sedgwick and M‘Coy, must be 
consulted foi a complete view of the classification finally 
adopted by Sedgwick, and further information ıs ex- 
pected from the publication of a Synoptic Catalogue, to 
which Saltzı gave some of his latest aid 

Never was a man so univeisally welcome among the 
members, and especially the junior members of his own 
univeisty Wonderful was the enjoyment of a voyage to 
Ely with a happy crew of his pupils (1850) If one 
stopped at Upware, the oolite there uplifted became the 
topic of an amusing and instructive discourse , the great 
cathedral was vis ted in a more serious mood , the shores 
rang wilh the merriment of the returning boat, and the 


evening closed with a joyous banquet in the hospitable 
college rooms 
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During his long tenure of a Fellowship in Trinity Col- 
lege, Prof Sedgwick witnessed great changes in the 
mathematical training, and contributed as much as any 
man to the present favourable condition of Science in 
Cambridge. 

To defend the University against hasty imputations, to 
maintain a high standard of moral philosophy, and a 
dignified preference for logical mduction to alluring hy- 
pothesis was always in his thoughts Hence the “ Dıs- 
course on the Studies of the University of Cambridge,” at 
first an eloquent seimon, grew by prefix and suffix to a 
volume which he himself likened to a wasp—large in front 
and large behind, with a very fashionable waist. 

Under such feclings he spoke out against the ‘‘ Vestiges 
of Creation” with a fervour of argument and declamation 
which must have astonished the unacknowledged author of 
that once popular speculation. Nor was he silent when 
the views of Darwin came to fill the void places of biolo- 
gical theory, against which he not only used a pen of steel 
but made great use of his heavy hammer 

The vigour—vehemence we may call 1t—of his pen and 
tongue in a matter which touched his sense of justice, 
morals, o1 1eligion, might muisiead one who did not tho- 
roughly know his truth and gentleness of heart, to sup- 
pose that ange: was mixed with his honest indignation— 


ov yap petttyos eske > ev Sat Avypy 


But it was quite otherwise In a letter addiessed to the 
writer, in reply to some suggestion of the kind, he gave 
the assurance that he was resolved “no ll blood” should 
be caused by the discussion which had become imevitable 

He never failed in courtesy to the honest disputant 
whose arguments he mercilessly “contunded” Taken 
altogether, Professor Sedgwick was a man of grand pro- 
portion, cast in a heroic mould Pressed in early life 
through a strict course of study, he found himself stronger 
by that training than most of his fellow geologists, but 
never made them feel his superiority Famuliar with great 
principles, and tenacious of settled truths, he was 1eady to 
welcome and encourage every new idea which appeared 
to be based on facts truly observed, and not unprepared or 
unwilling to stand, even if alone, against what he deemed 
unfair objection or unsubstantial hypothesis 

This 1s not the place to speak of his private worth, or 
to indulge in reminiscence of his playful and exuberant 
fancy, the souice of unfailing delight to those who knew 
him in his happier hours Unmarried, but surrounded by 
plenty of cheerful 1elatives, his last hours of illness weie 
soothed by sedulous affection, his kindly disposition no 
suffering could conceal, his lively interest in passing 
events nothing could weaken Ever 


‘* Against oppression, fraud, or wiong, 
His voice rose high, his hand waxed strong ” 
With collected mind, on the verge of the grave, he would 
express, with undiminished interest, his latest conclusions 
on his own Cambrian system, purely as a matte: of scien- 
tific discussion, free from all personal considerations It 
will be well if this mode of treatment be reverently fol- 
lowed by those who while speaking of Protozoic and 
Palxozoic Rocks, know enough to feel how much they 
have been benefited by the disinterested labours of a long 
and noble lıfe. 
JOHN PHILLIPS 
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PALMIERI? S VESUVIUS 


The Eruption of Vesuvius in 1872 By Prof Palmen, 
Director of the Vesuvian Observatory With Notes and 
an Introductory Sketch, &c, By Robert Mallet, F.R Sa 
(London Asher and Co, 1873) 


HAT, 1n these days of rapid intercourse, the re-appear- 
ance of volcanic phenomena on the large scale in 
any part of the earth’s surface should awaken a fai more 
than mete local interest, was well uwlustrated in the case 
of the late great outbreak of Mount Vesuvius, during the 
continuance of which the telegraphic bulletins 1eceived 
from the fiery mountain became the subject of general 
inquiry and discussion in all parts of the civilised world , 
and even now that the eruption has entirely subsided, the 
publication of a translation by Mr Mallet, of the report of 
the well-known Italian savant, Professor Palmieri, en- 
titled “ Incendio Vesuviano del 26 Aprile, 1872,” will be 
welcomed as a valuable contribution to English scientific 
literature quite independently of its being a book likely 
to secure numerous readers amongst the non-scientific 
public also, 

This report of Professor Palmieri, who so courageously 
stuck to his post ın the Observatory on the side of Mount 
Vesuvius, when that building actually stood between two 
torrents of liquid fire, the heat from which cracked the 
glass in the windows and even scorched the very habita- 
tion itself, ıs one of the most important records of volcanic 
phenomena which we possess. Written in the most un- 
assuming style, ıt does not go into theoretical points, but 
confines itself all but entirely to recording such facts as 
were considered by its author to be 1mportant or interest- 
ing from a scientific point of view, alluding only ıncı- 
dentally to the destruction caused by the lava and ashes 
on the moining of April 26 In point of fact it 1s 
to be regarded as a scientific rather than a popular de- 
scription of the eruption, Although the professor specially 
excels in details, the main features of the different phases 
of the eruption are well described, and a vivid impression 
of the enormous force developed on such occasions 15 
conveyed by his observation that on April 26 the volume 
of smoke, ashes, lava fragments and bombs projected up- 
wards from the crater attained a height of no less than 
1,300 metres (1,265 feet) above its edge 

The report itself contains a mass of data calculated to 
be of invaluable assistance ın the future investigation of 
volcanic phenomena, and although it may be said that the 
conclusions arrived at fiom the study of this eruption, do 
not present us with any strikingly new or startling deduc 
tions, their gieat value lies ın the corroboration or coi- 
rection of those resulting from previous obseivations 
Amongst these may be mentioned, the opinion now held 
by the professor, that to a certain extent eruptions may 
be predicted, which he bases upon the observations that 
when the central crater commences to be agitated, this 1s 
followed by a series of slight convulsions which te1minate 
in a grand outbreak or eruption, after which the volcano 
first settles down again into a state of repose, the evı- 
dence brought forward to prove the crystallisation of the 
leucite out of the fluid lava and against its pie-existence 
in it, as has been assumed by some pievious wiiters , the 
order of appearance of the acid vapours, the constant 
presence of certain metallic compounds and sublimates , 
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and the respective electrical conditions of the smoke and 
ashes, 

The repoit is illustrated by eight plates of the instiu- 
ments employed at the Vesuvian obseivatory, and of views 
of the eruption in tts different stages, which Jatter, how- 
eve1, as is fiequently the case when taken from photo- 
graphs, cannot be regarded as altogether satisfactory , 
the translation ıs done with evident care, but the nomen- | 
clature ıs open to objections, especially when such terms 
as sulphide of potash and feriochloride of ammonia are 
encountered 

The introductory sketch by which the translation 1s 
prefaced, occupies go out of 148 pages, and must 
be regarded as quite a distinct treatise being only in- | 
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Vesuvius, on April 26, 1872, from a Photograph 
Surface of the Lava 4 The Novelle, St Sebastiano, and Massa 
took the direction of the Camaldol: 


7 The Grain Stores, near Naples 
main features of Mr. Mallets dynamucal theory of! 
volcanic energy, published in the Proceedings of the 
Royal Society for 1872, a hypothesis which explains 
volcanic action as originating ın the secular cooling 
of our globe, when, to use the words of the abstiact, 
“As the solid crust sinks together to follow down 
after the shrinking nucleus, the work expended ın mutual 
crushing and dislocation of its parts ıs transformed into 
heat, by which, at the places where the crushing suffi- 
ciently takes place, the mazerial of the rock so crushed, 
and that adjacent to it, are heated even to fusion, The 
access of water to such points determines volcanic erup- 
tion” To one who, like Mr Mallet, assumes that heat, 
and heat alone, ıs ın the first instance all that 1s required 
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directly connected with the 1eport on Vesuvius, and 
its style, which cannot be regarded as an agieeable 
one, 1s not very gracious to the labours of the many 
eminent men who have preceded or now hold views 
differmg from those of the author Although brought 
forward as representing the present state of knowledge of 
terrestrial vulcanicity, we find no reference to any of the 
continental men of science, who have done so much ın this 
direction, and it should be more correctly entitled an 
exposition of the author’s views on seismology and what 
he terms vulcanology, the first 46 pages being but an ab- 
stract of Ins previously published investigations into the 
phenomena of earthquakes 

The second part of this sketch is a résumé of the 
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8 Resna g Torre del Greco 1o The Camaldol 
to account for the varied phenomena of volcanic activity, 
this explanation may appear satisfactory enough, although 
even if ıt be proved experimentally that the intensity of 
the heat thus produced in such cracks of contraction, or 
faults, as a geologist would probably term them, is suffi- 
cient to fuse the substance of the rocks ın immediate contact, 
it would nevertheless be found even still more difficult to 
account for the quantity of heat requisite to melt up such 
vast volumes of rock matter as are known to proceed from 
volcanoes Allowing, however, that even this difficulty 
can be satisfactorily explained away—and it 1s admitted 
that the conversion of the mechanical force into heat ıs 
sufficient to effect the melting part of the operation—there 
remains the sull greater difficulty of explaining the chemi- 
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caland mineralogical features which characterise volcanic 
phenomena For although mechanical force is admitted 
to be convertible into its equivalent m heat, which heat 
may In its turn set in operation chemical action, stiil no 
such fo ces, either alone or combined, can tiansmute one 
chemical element into another, or bring about the forma- 
ton of products having at all times a definite chemical and 
muineialogical constitution, out of the incongruous materials 
likely to be met with on the sides of such faults, o1 cracks, 
or contraction Our piesent knowledge of the mine- 
ral chaiacters of the earth’s crust does not entitle us to 
ntertain the supposition that the substance of the rocks 
immediately contiguous to fissures of this character occur- 
1ing In so many different parts of the globe, could in all, 
or even tn other than solitary mstances, when fused by 
the action of mere heat, afford products identical with 
those of known volcanoes On the other hand, nothing 
is more certain, from the eaamination of volcanic 
pioducts, than that, no matter from what part of the 
woild they be derived, whether from volcanoes situated 
neal the north or south poles, in the islands of the Pacific 
or Atlantic oceans, or from the crateis of the Andes or the 
Apennines, they are all identical in chemical or mineralo- 
gical constitation—a result which indicates forcibly that 
that they must be derived from some one common source, 
and not be mere local accidents, as Mr. Mallets hypo- 
thesis would requne us to assume For these and other 
reasons which we need not bring forwaid on the pre- 
sent occasion, it does not seem probable that this hypo- 
thesis will receive the adherence of either chemist, mime- 
ralogist, or geologist 
In conclusion, attention might here be directed to the 
disadvantages which, in a pecuniary point of view, the 
Biitish student labours under when making hunself ac- 
quainted with foreign science by means of translations, 
The original pamphlet of Prof Palmieri in Italian, and its 
translation into German by the eminent chemist, Ram- 
melsberg, were procured here in London for the small 
sum of eighteenpence each, whereas English translations 
of scientific works, got up, however, ın superior paper, 
wide margin, and elaborate covers, can rarely (if ever) be 
obtained under several times the cost of the original 
works DAVID FORBES 
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OUR BOOK SHELF 


Human Physiology the Basıs of Sanitary and Social 
Scæence ByT L Nichols, MD Pp 479, woodcuts, 
(Trubner, 1872 ) 

THE title “ Human Physiology,” which alone appeais on 

the back of this book, 1s misleading, and even the title as 

given above would scarcely prepare a reader for what he 
will find The preface, however, gives fair warning 

“ Physiology,” writes Dr Nichols, “the science of life, 

has been handed over to the medical profession, which 

has an unfortunate interest in the popular ignorance of 
sanitaiy laws , while metaphysicians, moralists, and theo- 
logians have confused rather than enlightened our ideas 

“as to the moral nature of man and his consequent social 

requirements” This seems rather hard on the doctors, 

who have certainly done all that has yet been done in 
preaching the laws of health and in getting them carried 
out, both by public supervision or compulsion and by pri- 
vate influence , but the whole volume ıs an exemplifica- 
tion of the latter part of the melancholy result, whether 
due to those designing persons who study metaphysics, 
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morals, and theology or to some othe: cause Dr Nichols 
isan ardent advocate of the numerous theories which 
blind and bigoted Science has consistently and universally 
1efused to accept, to the gieat disgust of circle-squarers, 
anti- Newtonians, popular‘ scientists,” and Social Science- 
mongers ‘The first section of the book treats of pievent- 
ible mortality, poverty, ignorance, diunkenness, and 
prostitution , the second of matter, force, and life, includ- 
ing adverse criticism, on the feeblest grounds, of the doc- 
trines of evolution and of materialism, with some remarkable 
“ proofs of immortality” The third part gives a popular 
account of the human body, with some of the oddest illus. 
trations ever printed The fourth treats of the laws of 
generation, including chapters on love and marriage, 
hereditary transmission, and problems of the sexual rela- 
tion This section 1s, perhaps, the best m the book, and 
its subjects are handled with freedom and modesty, while 
the conclusions are sensible enough The fifth, part on 
health, disease, and cure, contains a good many useful 
and obvious 1emarks on the value of cleanliness, exercise, 
and temperance, together with a number of utterly unsup- 
ported or demonstrably false propositions, The last part, 
1s devoted to the discussion of morals and society, ın 
which important questions in political economy, ethics, 
agriculture, are stated, benevolent wishes for all classes 
of mankind aie expressed, and the questions left much as 
they were found. 

In a book of this kind the reader ıs not surprised to en- 
counter the old and new dogmas of phrenology, vege- 
tarianism, clairvoyance, homceopathy, animal magnetism, 
anti-vaccination, and cure by Psychic force But though 
unscientific and sometimes anti-scientific, the author would 
deserve credit for putting before the public mformation 
which, however trite, 1s too little acted on, if his asse.tions 
of the wonderful cures he has made by hydropathy at 
Malvern, and the quotation from “a little book,” by Mrs 
Nichols on the same subject, did not suggest a doubt 
whether ın his case singleness of motive can be admitted 
In excuse of ignorance P. S. 
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LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents, No notice ts taken of anonymous 
communications, | 


Dr. Bastian’s Experiments 


Min LANKESTER asks me several questions relating to the 
experiments by Dr Bastian, reported by me ın NATURE a few 
weens ago In reply I beg to say that new Cheddar cheese was 
used The cheese was not weighed, but the quantity added to 
the contents of each flask probably did not exceed two grams 
The turnip infusion was filtered before ıt was mtroduced into the 
flashs the filtrate was limpid After boiling, the liquid was 
somewhat turbid, and contained visible particles 

Feb. 3 J BURDON SANDERSON 





Eyes and No Eyes 


Mr Ray LANKESTER’S letter has reminded me of a little 
expeiiment of my own which converted me to Bastianism I 
had some turnip and cheese flasks which Dr Bastian had been land 
enough to prepaie in my presence I took them home and m 
due time examined the contents in a good microscope, using what 
I thought adequate power I saw nothing, and went triumphant 
to Dı Bashan to report my failure, taking the flasks with me 
Dr Bastian looked at the fluid, smelt ıt, and told me he would 
eat his hat if it was not full of hfe I thought he would have to 
eat nis hat He put a drop under his microscope and told me 
tolook It was full of small Bacteria I wasa good deal puzzled 
at first, but after a little discussion I found out why I had failed 
to see what was in the fluid Without going into details, I may 
say that the short result was that I had been rather a muff with 
the micioscape May not this explain some other failures ?— 
not Mr. Lankester’s, of couse, QUERY | 
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Meteor at St. Thomas 


Tre enclosed reached me fiom a meteorological correspondent 
m St Thomas The reccids of such phenomena must be rae , 
theire may be something peculiai m this one, I therefore forwaid 
it to you Rawson RAWSON 

Government House, Barbados, Dec 30, 1872 


“On November 30, 1872, at 8h 10™ pw a beautiful large 
meteor was observed, which passed fiom wes: to east with gieat 
brilliancy, and exploded in the vemth im numerous little stars 
It lasted about three seconds A httle after a rumbling noise, 
like distant thunder, was heard It ıs reported by the watch- 
man of the floating dock, which hes at present on the eastern 
beach of Long Bay in eight feet water, for repaus, that he was 
sleeping on the platform under an awnmg, he awoke from the 
heat and the strong hght which passed close to him through the 
latt ce work , and some ashes fell on the dock which he found 
but did not collect, not knowing that ıt wasofvalue As 1s well 
known, aerolttes travel at the rate of 10,000 feet pei socond ” 





Brilliant Meteor 


LAST might about ro 0, the moment after leaving the room in 
which I had been lecturing, at Woidsley, near Stouroriage, the 
ground about me was lighted up as by the sadden flash of a near 
lantern or the emergence of the full moon frora a bank of cloud 
On looking up at the sky, I saw a rocket-hke object shooting 
down with a shghtly zigzag motion like that cf a fish and leav- 
ing behind it a trail of mingled and minghng tints of pieen, 
puple, and yellow of nearly the semi-diameter of the moon 
After a first thought about fireworks, I felt sure it was a meteor, 
and looked about for the constellations, so that I might be able 
to desciibe its path The sky, however, was covered with 
clouds, only a star here and there being visible, and the moon, 
though easily seen, presenting a very hazy appearance From 
inquiry at the Rectory as to the aspect of the schoolroom from 
which I had just come out, I judge that the course of the meteor 
must have been from north-west to west. When I first saw if, 1t 
was about 40° o1 50° above the horizon, and .t traversed about 
half the remaming space before disappeaimz, occupying, I est:- 
mate, about six seconds in domg so Its path formed an angle 
of about 40° with the horizon 

Tiom the fact that the sky was covered with clouds and that 
the meteo: illuminated the ground with a light superior to that 
of the “half” moon shiming at the time, I judge that the meteor 
was between the clouds and the eath This nearness, would, 
of course, be an element m its great apparent size (which would 
be added to by the zigzag motion) , and as x would also prevent 
its bemg seen at great distances and by many observers, I have, 
after some hesitation, penned this record of my very imperfect 
observations GLORGE ST CLAIR 

London, Feb 4 
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The Antinomies of Kant 


My attention has been directed by a friend to an address by 
Piof W K Chiffoid, m Afscmtllan’s Magazine for this month, 
contaimmg a curious misrepresentation of Kart’s teaching, and 
therem an instructive instance of u/fracreputism ‘The professor 
remarks “The opmuon that at the basis cf che natural order 
there 1s something which we can know tc be wz:asonadle to 
elude the process of human thought 1s set forth first by Kant, 
so far as I know, in the form of his famous doctrine of the anti- 
nomies or contradictions, a later form of whick I will endeavour 
to explain to you” ‘* Thus doctrine,” he continues, “has been 
developed and extended to the great successors of Kant, and 
this urreasonable, or unkno wabie, which 1s also called the abso- 
lute and the unconditioned, has been set forth in various ways as 
that which we know to be the true basis of all things” 

I am sure I should not be allowed, in the columns of NATURE, 
sufficient space to pomt out in detail the misapprehensions in- 
volved ın these remarks It is plain to me that Professor 
Cl.fford has approached the very difficult subject of Kant’s Anti- 
nomics from the system of Sir Wilham Hamuiltcn To start with 
Tamu'ton, however, 1s to be handicapped in the pursuit, and to 
augment the difficulties to be suumounted In truth the doctrine 
Professor Clifford expounds 1s simply that of Hamilton, but 


Hamilton did not either develop or extend the Antinomies of 


Kant He never undeistood them, but carved his httle system 
out of a few splinters he gathered by the way All Hamulton’s 
characterisations of Kant are ludicrously false. This doctrine 


wa 


of the Antmomnes does not answer, either, to Professor Clifford’s 
touch The Antithetic 1s not °* 2927 easonadle,” nor does it “elude 
the processes of human thought ,” for, though it presents an un- 
avo.cable :usraz, Kant kas used reason, with matchless power 
and subtlety, to show that 1eason 1s master of the position, can 
solve every Antinomy, and can therefore guard against the very 
possinility of delusion It ıs not any ‘natural order” of 
thought a things, that 1s found to be unreasonable, but the 
offence against common logie which 1s involved in every attempt 
to prove tae thesis or antithesis of an antinomy I 1efer all who 
care to see the thing for themselves to Kant’s K r V, Element 
u Tk,» Abth, u Buch, 2 Hauptst, 7 Abschnitt Kritische 
Entscheidung des kosmologischen Streits der Vernunft mit 
sich se bst e sg C M INGLERY 
Athenzeem Club Jan. 21 


The Source of the Solar Heat 


Ir gave me great pleasure to find that Captam Ericsson has 
taken the same views as myself with regard to the Source of the 
Solar Ene-gy, but thee is a certain part of his article in 
NATUPE, -ol vi p 539, which I do not quite understand 

My views on this subject were sent to the Royal Astronomical 
Society, and were published in the Monthly Notices for April 
1872, where it was easily shown that if E be the total energy 
destrcyed m a given tıme Ly the crushing in of the sun’s mass— 

E=4 r go Ploro 
where ¢, 3s the force of gravity at the sun’s suface, 
p the density, supposed constant, { 
7, tre sun’s radius, 
z, the contraction of that radius m the given time, all 
corresponding to the present epoch 

To ‘ind z, we must express E in thermal units by means of the 
dynamical theory cf heat, and equate the result to the total 
amount of heat radiated by the sun , and if 1s easy to show that 
zo must be 129 ft per annum, and since Captain Ericsson finds 
the eontraction to te 121 ft, we are so fai m agreement 

Bet $ r o 7,3 i the mass of the sun, and g, vares inversely as 
72, hence we may write 

E=CZ 
R 
where C is a constant, and R, Z, the values of the iads and ot 
the contraction at any othe: epoch of time Now there is no 
connection between Z and R , if Z varies as R?, then E 1s con- 
stant , if Z vanes as R, which I believe to be the most probable 
assumotion, then E varies inversely as R, and the total solar 
1adiation mst be slowly increasing , but I see no reason what- 
ever for s.ppos.ng that Z varies duectly as R4, so that the solar 
radiation must be diminishing in proportion to the square of the 
sun’s radius. MAXWELL HALL 
Jama'ca 


The Twinkling of the Stars 


TEE phenomenon observed and desciuibed by G F Burder m 
NATURE of Jan 23,p 222, does not, as I understand it, accountin 
any way for the twinkling ofstars, seeing that, by means of any two 
lights «gas lamps for instance) at the distance of a few hundreds 
of yarcs, the same effect may be observed, and this quite irre- 
spective of the angle at which they are placed with reference to 
the horizon or the ‘* blind spot” of the observer’s eye. 

Tuos, Haw KSLEY 
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Meteorological Cycles 


THE following observation may possess some interest in con- 
nectior with the subject of recurring meteorological cycles It 
1s found at the conclusion of Mr Consul Wallis’s report on the 
trade and commerce of Costa Rica for 1867, dated June 1, 1868 
(Parliamentary Papers for 1868 69, vol lix p 520) —‘In the 
state of the public health there is a marked and satisfactory ım- 
provement to report No reason can be assigned here for the 
large number of epidemic disorders which have afflicted this 
country for the last £n years and since the visitation of the 
cholera, nor for the improvement which took place in a? 
year È 

London, fan, 2 
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ON THE OLD AND NEW LABORATORIES AT 
THE ROYAL INSTITUTION * 
II 


OF the next great name connected with our Institution, 

namely, Michael Faraday, of his hfe and his dis- 
covcr.c3 the history has been already written, so far indeed 
as it can be written, by Bence Jones, by Tyndall, and by 
Gladstone $z monumentum qguerts cucumspice These 
volumes of notes, from 1831 to 1856, will give some idea 
of the amount of work which he did ın our laboratory, and 
their value will be better appreciated through the con- 
sideration that before these notes were made, no less than 
sixty of his scientific papers had been printed, nine of 
them in the “ Philosophical Transactions” 

Those of us who were present at Tyndall’s two memor- 
able lectures on “ Faraday as a discoverer” are not likely 
to forget the 1mpression of the man left by them on our 
minds , and for those who were not present ıt would be 
an office thankless to your lecturer and burdensome to 
his hearers, to contribute a feeble repioduction of those 
life-like memoirs, For our present purpose it will be 
sufficient to say that the entire fabric of those brilliant 
and manifold contributions to human knowledge was 
wrought out within the walls of the Royal Institution 

His great experiments have been so often and so well 
exhibited in this theatre, that some apology is needed for 
bringing any of them before you again , but in repeating 
fo. my own instruction some of those which bear more 
particularly upon the subject of Light, I have been 
tempted to reproduce one of them here In doing this I 
I have been perhaps moved more by a fascination of the 
phenomenon, and by a piece of instrumental good fortune 
which enables me to introduce an old friend under a new 
garb, than by any better reason The experiment in ques- 
tion 1s that which Faraday called “the magnetisation of 
light, and the illumination of the lines of magnetic force ,” 
we should now term ıt the rotation of the plane of polar 
sation under the influence of the magnetic field And in 
order that we may not even by madveitence confuse the 
rotition here produced with that due to quartz, or oil of 
turpentine, I will draw your attention, by way of memo- 
randum, to the nature of the magnetism produced by 
spiral currents in given directions, and of the rotations of 
free currents produced by magnets 

[The lecturer then showed the opposite iotations of 
txo sparks discharged about the two poles respectively of 
an electro-magnet, and the reversal of those rotations, 
first by a change of the poles, and secondly by a reversal 
of the direction of the sparks | 

You now see upon the screen an image of the figures 
produced by a magnificent piece of heavy glass under the 
action of polarised light Its size enables me to make 
use of about four times the amount of light usually avaul- 
abie in this eaperiment, and I have taken advantage of 
the figure which its imperfect annealmg produces, to vary 
the effect upon the screen The dark parts of the figure 
indicate the parts of the beam in which the vibrations are 
perpendicular to those transmitted by either polariser or 
analyser, and which are consequently cut off Now if 
anything should intervene to change the plane of those 
vibrations a portion of them will bej transmitted, and a 
partial illumination of the screen will ensue This turn- 
ing of the plane of vibration ıs effected by the magnet as 
soon as its force 1s developed by the electric current sent 
through its coils 

[The lecturer then “dispersed” the dark lines of the 
fisure by means of a plate of quartz, and after turning 
polariser and analyser so as to colour the centre of the 
jicld with the tint intermediate between red and violet 
(inte sensible}, he showed that when the magnet was 
excited the field was rendered red or green according to 
the direction of the poles | 


* Continucd froun p 224 
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Professor Fiankland before coming to us had isolated 
the compound radicals Methy], Ethyl, and Amyl, and 
had pioved their resemblance to Hydrogen Hehad also 
combined them with the metals zinc, tin, mercury, and 
boron By this means he had obtained a very powerful 
chemical reagent, which proved of eminent service in sub- 
sequent operations An instance of its power will be 
found in zinc ~ ethyl, which by its rapid combination with 
oxygen of the atr, buists into spontaneous combustion as 
soon as a flask containing it 1s opened. 

In conjunction with Mr. Duppa, Prof Frankland 
worked in our laboratory at the artificial formation of 
ethers They treated acetic ether with 1odine and with 
the 1odides of methyl, ethyl, and amyl, and by then 
means they arrived at a method for the formation of 
many organic substances which had previously been 
obtained only through the agency of animals or of 
vegetables, 

In 1866 Dr. Frankland determined by a long series of 
calorimetric experiments the maximum amount of force 
capable of being developed by given weights of the diffe- 
rent foods commonly used by men. 

In the following year he investigated the effect of pres- 
sure (up to 20 atmospheres) upon the luminosity of flames 
of hydrogen and of carbonic oxides He found that these 
flames, so feebly luminous at ordinary atmosphere pres- 
sure, burn with bi:lliant heht under pressures of fiom roto 
20 atmospheies, and that the spectra of these brilliant 
flames are perfectly continuous From the latter circurr- 
stance he infers that solar light may be derived fiom 
glowing gas and not from incandescent solid or hquid 
matter 

As these researches have so important a bearing upon 
spectral analysis and solar physics, I will venture to 1¢- 
peat one or two of the experiments, Here are three 
closed tubes filled respectively with hydrogen, oxygen, 
and chlorine, at atmospheric pressure The densities of 
these substances are in the proportions r 16 35}, and 
if the spark from an induction coil be made to pass 
through them, the lummosity of the discharge will be 
found to be nearly in the same proportions [hat this 
result 1s really due to the density, and not to the chem:- 
cal constitution of the gases, may be proved by allowing 
the dischaige to pass through this tube, and by pumping 
air into ıt during the discharge It will then be seen that 
the biilliancy increases with the pressure 

These researches were suggested by an old experiment 
of Cavendish’s, in which he exploded a mixture of oxygen 
and hydrogen, first under atmospheric pressure and then 
under a pressure of from Io to 12 atmospheres In the 
first case there is much noise and little light, in the 
second, a brilliant flash and no noise The labours of 
Dr Frankland have rendered this experiment intelligible, 
and have correlated ıt with other phenomena. 

Of Dr Irankland’s successor, Di Odling, I should 
have had more to say, had he not been attracted by a 
well-deserved offer of the chemical chair at Oxford As 
a member of that University I rejoice at the appoint- 
ment, while here we regret the loss 

Of Faraday’s successor, John Tyndall, I am greatly at 
a loss howto speak In this place his presence seems so 
near to us, his thoughts so subtle, his words—even when 
rung back to us from those busy cities far away on the 
other side of the Atlantic—so familiar and yet so stirring, 
that ıt behoves us that ours should be wary and few, 
Few men have brought so large a burden and bulk of 
contribution to the common stock of knowledge , but still 
fewer have inspired im his hearers so strong a love, such 
ardent enthusiasm for the subjects of his research 

It is now twenty years since Prof Tyndall began his 
researches in our laboratory During the first thirteen 
years he produced no less than thirteen papers, which 
were printed in the ° Philosophical Transactions ” on 
Sound, on Diamaygnetism, va Glaciers and Ice, on the 
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Radiation and Absorption of Heat, and on Calorescence 
In these he established the important fact that if the 
various gases be arranged in order according to their 
power, first of radiating heat, and secondly of absorbing 
radiant heat, the order will be the same in both cases 
He further proved that the chief absorbing action of our 
atmosphere on non-luminous heat is due to its aqueous 
vapour Heapplied his discovery to the explanation of 
many meteorological facts eg the great daily range of 
the thermometer ın dry climates , the production of frost 
at night in the Sahara, the cold in tne table-lands of 
Asia, &c 

He discovered also the means of separating the in- 
visible from the visible radiations, and proved that in the 
case of the electric light the former 1s no less than eight 
times as powerful as the latter He also made the daring 
experiment of placing his eye at a focus of dark rays 
capable of heating platinum to redness 

Since 1866 his attention has been largely occupied in 
examining the action of heat of high refrangibility (instead 
of low), as an explorer of the molecula: condition of 
matter 

In this investigation one obstacie to be overcome was 
the presence of the floating matter in tre air The pro- 
cesses of 1emoval of these particles became the occasion 
of an independent reseaich, branching out into various 
channels, on the one hand, ıt dealt with the very practi- 
cal problem of the preservation of life among firemen ex- 
posed to heated smoke , and, on the other, it approached 
the recondite question of spontaneous generation. 

He subjected the compound vapours of various sub- 
stances to the action of a concentra'ed beam of light. 
The vapours were decomposed, and non-volatile products 
were formed The decompositions always began with a 
blue cloud, which discharged perfectly polarised light at 
right angles to the beam This suggested to him the 
o1igin of the blue colour of the sky , and as it showed the 
extraoidinary amount of hight that may be scattered by 
cloudy matter of extreme tenuity, he considered that ıt 
might be regarded as a suggestion towards explaining the 
nature of a comet’s tail, 

(The lecturer then exhibited the polansation of hght 
scattered by small particles suspended in the medium 
traversed by a beam from the electric lamp, employing 
for the purpose the chromatic effects due to the circular 
porlarisation of quartz | 

His volume of contributions to molecular physics in the 
domain of radiant heat, which contains only his orginal 
investigations on this subject, would alore suffice to show 
what is doing ın the laboratory of our Institution 

If we compare him to Faraday at the same time of hfe, 
he has still many years of intellectual energy, the conver- 
sion of which mto its scientific equivalent may, perhaps, 
be effected within these walls 

No one has regretted the destruction of the laboratory 
of Davy and of Faraday more than Prof Tyndall He 
almost prayed for the preservation of the place whee 
their discoveries had been made; but as soon as he saw 
that in our struggle for existence such matenal aids as 
improved buildings would conduce alike to the progress 
of science and to the permanence of the Inst.tution, he 
withdrew his objections, and threw all his powers into 
making the new laboratories as perfect as possible for the 
good of his successors. 

I add a few words on the reasors which led the mana- 
gers to recommend the rebuilding of our laboratories, and 
the consequent demolition of the place where the great 
discoveries that I have touched upon were made In the 
opinion of those best qualified to judge, our chemicat 
laboratory was badly ventilated, badly hghted, badly 
drained, and quite unfit to be occupied for many hours 
daily It was probably the very worst, and certainly all 
but the worst chemical laboratory in London, and com- 
pared with more modern ones both at home and abroad, 
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The physical laboratory had remained 
for nearly seventy years in its original state At first ıt 
was saic. to be equal to any laboratory , but then there were 
hardly any in existence in this country , and during the 
last few years such splendid edifices have arisen in Lon- 
Gon; in Oxford, in Cambridge, inManchestey.and in Glas- 
gow, and elsexhere, that the laboratory of Davy, of 
Faraday, ana of Tyndall was much mferior to the private 
laboratories of the professors who carry on their course 
of instruction in public rooms of still gieater size and 
extent of resource The main purpose of our laboratou1es 
is research, and instead of offering by their excellence an 
inducement to professors to come and to stay, the one 
was a makeshift, the othe: a noble relic Neither afforded 
facilities which were not offered in a larger measure else- 
where And those only who know what 1s going on both 
at home and abroad can form an adequate idea of the 
competition which, in this respect alone, will prevail for 
a generation to come 

By the construction of new laboratories this material 
disadvantage will be removed Future professors will 
have buildings constiucted to aid research Your libe- 
rality has spared no judicious expense , and, so fur as the 
site would admit, our laboratories will be as perfect as 
the skull of our architect and the advice of our professors 
can make them 

In conclusion, let me lay before you what must still be 
done, in order that there may be earned for the new 
laboratories a reputation comparable with that which has 
hitherto proved both our glory and our support 

Our first and foremost object, beyond bricks and 
mortar, and money, and apparatus, must be to find a suc- 
cession of professors of the old type, men who love 
research But even Faraday would perhaps have been 
compelled to leave us, on account of the smallness of the 
sum which we could afford him, had not the endowment 
of the cnemical chan, with 1007 a year, by the late Mr 
Fuller, happily mtervened ‘This timely endowment was 
probably a critical turning point in the history of the 
Institution We may not easily find successors worthy 
of the great names who have gone before them, but we 
may do much toward preventing mistakes in future 
appointments by keeping steadily in view, that the pro- 
motion of natural knowledge is our main object, and 
that instruction and amusement, and brilliant audiences 
are all secondary to our principal purpose, Not that 
these subsidiary purposes are to be neglected or despised , 
and I, as your Treasurer, should be the last to undervalue 
them, but we feel confident that if the main purpose ıs 
effected, all the others will follow as a simple sequence 

Secondly, when we have found professors of the type 
that I have described, our next need 1s that we may be 
able, frora independent resources at the disposal of the 
Institution, to offer them a remuneration which, all things 
taken into account, shall be an equivalent to what they 
would receive elsewhere So that neither Government 
appointments, nor University professorships, nor the 
liberality of mercantile men, should be able to lure them 
from the path of discovery, to tuition, to arts, or to manu- 
factures 

The one act of wisdom, among the many aberrations 
of an eccentric member of Parliament, saved Faraday to 
us, and taereby, as seems probable, our Institution to the 
country The hberality of a Hebrew toy-dealer ın the 
East of London has made the rebuilding of our labora- 
tories possible ` 

It 1s said that Mr Fuller, the feebleness of whose con- 
stitution denied him at all other times and places the rest 
necessary for health, could always find repose and even 
quiet slumber amid the murmuring lectures of the Royal 
Institution , and that, ın gratitude for the peaceful hours 
thus snatched from an otherwise restless life, he be- 
queathed to us‘his magnificent legacy of 10,0007 If this 
evening’s discourse shall have ensured one such blissful 
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hour to any of his audience, your lecturer’s efforts will 
not have been altogether in vain. But to each such 
happy individual he would express the hope that, as you 
have resembled Mr Fuller in your experience of life, so 
may you emulate him in your liberality at death. In 
short, I would conclude almost ın the words of old Bishop 
Andrews “Unum opeiz mem pretium abs te peto, hoc 
autem vehementer expeto, ut mei pecatoris meorumque in 
precibus interdum memor sis ” Which being interpreted 1s 
“ For these my efforts I beg but one thing in return, and 
this I beg most earnestly, viz that you will now and then 
remember me a sinner against your patience and for- 
bearance in your prayers, and that you will also be mind- 
ful of our professorsh'ps in your wills,” 


The following Table of the principal items of original 
work done by our Professors, taken in connection with 
their long seues of laboratory notes, forms a monument 
of the intellectual activity, the manual dexterity, and the 
persevering industry, developed in the laboratories of the 
Royal Institution ‘— 


DAVY 


1806 Chemical Agencies of Electricity 
1807 Decomposition of Potash 
1810 Chlorine 
1812 Discourse on Radiant or Ethereal Matter. 
1813 Jodme 
1815-6 Researches on Fue-damp and Flame, 
1817 The Safety I amp 
FARADAY 

1820 Alloys of Steel 
1821 Thstory of Electro-magnetism 

‘ Magnetic Rotations 
1823  Taquefaction of Chlorme and other Gases 
1823-6 New Compounds of Carbon and Hydrogen. 
1825-9 Manufacture of Optical Glass 
TS3I Vibiating Surfaces 

Magneto-hlectricity 
1532 Terrestrial Magneto-Llectric Induction 
1833 Identity of Electiicities 
1834  Electio-Chemical Decomposition 


Electricity ofthe Voltaic Pile 
1835 The Extia Current, 

Frictional Electricity 

Specific Inductive Capacity 
Magnetisation of Light 

Limes of Magnetic Force, 
Magnetic Condi'1on of all Matter 
Diamagnetism 

a Magne-Crystallic Action, 
1849-50 Magnetism of Flame and Gases 
Atmospheric Magnetism 


1856 Relations of Gold and other Metals to Light 
1860 The Regelation of Ice. 
TYNDALL 
1853  Tuiansmussion of Heat through Organic Substances 
1854 Vibrations due to Contact of Bodies at Different Tem- 
peratures. 
1855 Researches on Diamagnetic Force 
1856 Slaty Cleavage 
1857-8 Physical Proper ses of Ice and Glaciers 


1839-63 Absorption and Radiation of Heat by Gases 


1865 Calorescence 
1866 7 Action of Heat of high Refrangibuility 
1868-9 Formation of Clouds 

5 Colour and Polarisation of the Sky. 
1870 Smoke and Dust Respirator 

FRANKLAND 
1863-6 Synthesis of Acids of the Lactic Series 
1863 Mercury-methyl, Mercury-ethyl, and Mercury-amyl. 
1864 ‘Transformation of Organo-Mercury Compounds into 
Organo-Zinc Compounds 

7, Combustion of lron in Compressed Oxygen 

1865 Synthesis of Acids of the Acrylic Series 


Synthesis of Fatty Acids, 
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1866 New Organic Radical Oxatyl 

1866 The Source of Muscular Power Potential Energy in 
various kinds of Food, 

1867 Source of Light m Flame Effect of Pressure upon 


I uminosity of Flame 
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THE GROWTH AND MIGRATIONS OF 
HELMINTHS 


THE migration of helminths ıs one of the most mte- 
resting discoveries of modern zoology, These worms, 
gencrally parasitic, must often, in order to complete their 
growth, pass from one animal into another This passa ge 
1s of course accomplished by chance, as when one 
animal devours the whole or pat of another, in which 
the helminth at a certain stage may be imbedded, 

It 1s known that sheep attacked by sturdy, have in 
their brain a little worm, the Ceuusus That worm 
when it is eaten by a dog .s not digested by him, but 
grows 1n the intestine under the form of a peculiar tæna, 
It is also Lnown that the tania, or tape-worm, 1s gene- 
rated by the growth of the human cysticercus of the pig 
Very interesting researches have been made by several 
physiologists on that subject 

M Villot has filled up many gaps in the history of 
the growth of the gordins. The goidins (Muller) are 
aquatic worms, whose body is very long and slim, the 
extremities being obtuse, 

The form of the embryo 1s very different from that of 
the full-grown animal It ıs a microscopic worm, cylin- 
drical, not more than 0 209mm (000807 1n ) in length, 
by 0049 mm (ocor771n.) in breadth, and on which a 
head and a tail can be easily discerned The head. as 
big as the body, 1s quite retractile, it has a tuple crown 
of prickles, and 1s terminated in front by a kind of trunk 
or sucker, which is kept 1igid by three strong needles 
that serve it as support; the head, nits motion of pic- 
traction and retraction, turns from its extremity to its base 
as a glove, and during that tune the points of the prickles 
describe half a cucle When the head 1s out of the body, 
the point ıs directed backward when it 1s 1etracted into 
the interior of the body the reverse takes place, 

Numerous transverse folds exist on the body , they are 
close to one another and regular as realiings. The ta'l, 
not quite so broad as the body, is separated fiom it hy a 
deep groove 

The great difference between those embryos that 
are free ın the wate: and the worms which grow out 
of them after many migrations into the interior of several 
animals, deserves to be noticed The embiyo afte: 
leaving ıts egg for the water ın which it must live, has 
little means of locomotion Its tail, cylindrical and 
scarcely moveable, 1s useless to it for swimming, so that 
1t may be dren by any current, It probably sticks to 
pebbles, or tothe roots or stems of aquatic plants, where 
t waits for the larvæ, whose parasite it 1s to become, 
The author has verified these statements by putting 
in the same vessel several embryos with larve of tipulaigs 
(Corethra, Fanipus, Chironomus), and has seen the former 
encyst themselves in the insects. The worm penetrates 
with its cephalic prickles into those larva, the teguments 
of which have little power of 1esistance. It contimues 
the operation, piercing through more and more, till the 
membranes get solidified around ıt and form a real cyst, 
shut up at the posterior post It continues to penetrate 
the body of the larvze, lengthening its cyst and proceeds. 

Those cysts do not grow normally in the interior of 
insects as has been believed up to this time, but in certam 
fishes, and particularly ın the loaches (Codstzs darbat ľa) 
and minnows (Phoximus favis) Fishes are generally very 
fond of the larvae of insects, but most especially for the 
larve of Chironomus, It 1s precisely in those larva, as 
we have already seen, that the embryos of gordins encyst 
themselves By swallowing them, the fish swallows at 
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the same time the cyst whicntiey contun The insects 
and their cysts thus arrive in its intestine , the insects are 
digested by ıt, the membranes cf thecy ts are dissolved, 
and the embryos included ın them are set fiee The 
latter settle immediately in the.r rew Ivin, abode, py 
their cephalic prickles they peie rete i.o the membrane 
of the intestines and encyst th* nselves again 

But that new cyst is not like the one hat protects the 
embryo in the body of the inser — 12. 18 spherical or ovoid, 
not lengthered, and provided v th 2 memb ane not thick 
and opaque, bu’ slender and p.r’ecty u insparent 

In that sccond state it undey,;ces ano Ler and im- 
portant transformation and br onxa 1 lara The tul 
hardly as long as the body, extends more end more, roll- 
ing up on itself, the body exterds ukes se, and the 
groove situated between them van shes “-d the volume 
of the cyst incieases at the same tine The worm, thus 
merely transformed, resembles koman in its general 
appeaiance, though its tnmodtred heat mazes what 1s 
more like acanthocephalus 

When in autumn one of the avove-named fishes 1s 
dissected and the intestine 19 laid o er a glass sade, mi- 
croscopical examination shows tha. 1: *s stiewed with 
numerous cysts containing embryos and lar æ of gordins 
at different stages of giowth Th. author has always 
found some Sometimes they a.r.ost touch cach other, so 
numerous are they 

The gordins offer, then, in the co 1se of then growth, 
complete metamoiphosis and very complicated muigra- 
tions, they take successively three distinct forms, encyst 
themselves twice, and change chtee tines their abode 
In the embryo state they at first uve in water, then in the 
body of sey eral aquatic larva of Dipze11, and an the state 
of larv.e they inhabit the intestines of fishes, at last, in 
the perfect condition, they cease to ve parasites and be- 
come river worms 

Theie exists, however, an important hiatus n the history 
of the growth of these werms How can we harmonise 
what has just been said with the assortion ‘that seems to 
be trustworthy) ef the natmah-ts sho hive seen real 
gordins in the abdomen of te restrial insects (giass- 
hoppers, crickets, &c )? Has there been an error of obser- 
vation commuted? Or would these be single individuals 
gone astray fiom the water wh«ie they had to lay their 
eggs’ M Villot adopts the la'ter op nion 

Should any one ask of what service are such curious, 
difficult, and apparently useless researches, it could 
be iephed that many ulnesses, some of them mortal, 
arise fiom parasites that attack c.rtam sarts of our body 
(the intestines, the liver, &c)}, ard every advance in our 
knowledge of the habits of those Leinzs 1s 2 service 1en- 
dered, not only to science, but also to humanity 

M CORNU 
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A PRIVATE CIRCUMNAVIGATING EXPE- 
DITION 

N Les Mondes, for some tme past, details have 
been given of a proposed expedition, partly 
scientific and partly for pleasure on a somewhat gigan- 
tic scale The proposed scheme seems to be the 
idea of a single gentleman, M le Capitame Bazerque, 
who has been twice round the wo.ld, though it has 
the hearty commendation of the Abbé Moigno, editor 
of Les J/ondes, and of Le Comte Pennazz, as well 
as others The scheme 1s called “La Caravane Uni- 
verselle,”and has for its main object a granc voyage for 
scientific exploration over the five parts of the globe 
The excursion-party may be joined by men of science, 
and also, we understand, by arti.ts and otkers belong- 
ing to all nationalities, who wisl. to see the world for 
themselves under intelligent gucance A subscription 
has been opened in the various Lurovean countries and 
in Ameiica, to provide Captain Lazerque with a steam- 
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vessel su able for toe expedition The modus opr ondt, 


| we understand will be that the vessel shall visit im suc- 
' cession all the most interesting paits of the world, stay- 
ng iong 2nough at each place to enable all its features to 
ve 1ivest vated by the szvanss and artists composing the 
expeditior ‘ Ihe material organisation of the e.pedt- 
tion,’ says Count Pennazzi in commending it, “ will allow 
those who form fait of ıt to investigate thoroughly the 
rich treasuies of Natue The eastern slope of the Coi- 
Cilleias, the sources and upper course of the Amazon, the 
Rocky Moantamns, the country of the Mormons, the 
eastern coast of Afiica, Australia, Japan, China, Indies, 
are umong the regions whose flori, fauna, geology, and 
'ethnograniy wil furnish to the caravan much that 1s 
| unxrown to discovei, and many mteresting problems to 
solv.” Verily the Count is mght in calling the scheme 
‘ sympathketique ct seduisant ” 
. Lheoiganiser of the scheme intends, of course, that the 
| vessel shall be fully fuinished with all necessary scientific 


| 
| 
| 
| 
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insti iments «As concerns the maternal and moral well- 
being of ms “sage companions,” Captain Bazerque pro- 
poses to make the following provisions —(1) Bi-monthly 
' telegraphic communication between each of the members 
ı of the caravan anl h.s family (2) A Roman Catholic 
| and Piotestant chaplain to accompany the eapedition 
(3) Specixl and easy camping material, allowing the ex- 
pecition to sojourn m “he midst of countnes hitherto 
ı unexplored. (4) To ersue the possibility of transtt 
 evelywhere, a company of sappers will te provided, to go 
before and clear zhe way of wood, to constiuct rafts, 
, bridges, to help as .nstrument-holdets, constiuctois of 
| beacors and of maks It 1s supposed that 35 sailors 
vill fulfil these ane many other useful functions 
| The Captun proposes to divide the scientific work of 
| the exped.tion as collows —(1) Meteorology, astronomy, 
| and terrestrial magnetism , (2) Geography and cosmo- 
| graphy , (3) M.neralogy, geology, palæcntology, botany, 
: zoology , (4) Anthropology, ethnology, ethnography , (5) 
| Hygiene, medic.ne ard surgery , (6) Photography applied 
to tne works of man , (7) Study and collection of agricul- 
| tural processcs and impements, (8) Study, collection, 
and photozrapr.ng of pottery (y) Met: Uurgy and me- 
: tallurgic history , (10) Dye-stuffs , (11) Histology, archæ- 
| ology, biography , (12) * Compte rendu anccdotique de 
lexpedition” In orde: to keep the cage: world informed 
of the conc ests of this scientific army, the bold origina- 
tor contemplates ihe establishment of a periodical, Za 
Caravane Universlte, exclusively devoted to the chro- 
nicl ng of ats deeds This journal will be under the care 
of a central editorial committee, located in Paris, we 
| suppose, to whom wil be sent, every month, collections 
of plants and other objects, photographs, drawings, and 
statistics of all kinds, together with a scientific and de- 
scriptive narrative of what 1s seen and done. The journal 
wil be printed in handsome type, embellished with en- 
gravings, maps, and diawings “by the best European 
arzists ,” ard each number will appear in English, Fiench, 
German, Spanish, and Italian 
| When we say that Les JZondes publishes an elaborate 
table, showing the states znd countries to be visited, the 
families, trides, and races of the Aborigines, and the con- 
quei:ng families, our readers will perceive that from 
| beginning te end the scheme 1s thoroughly French in the 
ideal perfec:.onand completeness of 1ts conception andplan, 
| Mach, no doubt, can be accomplished by a judicious 
| division of labour , and if the 100 or 150 gentlemen who 
are expected to compose tke expedition should always be 
of one mind, be all animated by such a love for science 
as to be willing to endure any hardships, be prepared to 
submit implicitly to the guidance of a man of perfect 
organising iaculty, wide knowledge and sympathy, com- 
bined with promptness and decision , 1f each confines him- 
self strictly to the department for which his experience and 
attainments fit him, and if various other important condi- 
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tions are fulfilled, Za Cur avan. Universel: may have some- 


thing worth listening to, to tell the world monthly At all 
events, we heartily wish the project success, and hope 
that Captain Bazerque may soon have a list of subscrip- 
tions large enough to encourage him to commence the 
practical organisation of his scientific pleasure party We 
see from Les Mondes of January 23, that at Captain 
Bazerque’s request, M de Quatrefages, president of the 
Academy, has nominated a committee to indicate the 
piincipal parts of the earth that ought to be specially ex- 
plored, and to find out a number of young energetic 


expedition 

Hitherto such expeditions have been thought practi- 
cable only with Government assistance If Captain 
Bazerque’s schene 1s successful im all respects, he will 
have the merit of shoxing that Science need not look to 
Government for help, even in her weightiest undertakings, 
though we fear the world 1s not yet ripe for this new 
application of “the voluntary principle ” 
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FOSSIL CRYPTOGAMS 


HE exogenous‘circumferential)growth of fossil vascular 
cryptozams 1s a subject of so much interest and 
importance, that I may perhaps be permitted to say a 
few words regarding ıt In a paper which was read at 
the December meeting of the Edinburgh Botanical 
Society, I combated the idea of the circumferential 
growth of calamites The moist nature of the soil in 
which calamites must have giown would lead one to 
expect a poor development of the tibro-vascular bundles, 
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peculiar layer which he calls the pe. shia A outside 
the phloem of the bundle, but inside the cortical portion, 
and therefore a series of cells belonging to the pleiom 
and not tothe periblem tissues Itsecms to me probable 
that this phloem sheath may have represented a meristem 
layer from which new tissue was formed, as ıt would be 
the representative of the plerom meristem of the higher 
plants, while its position outside the vessels would further 
seem in some way related to the absence of vessels in the 
secondary wood of comfers. 

Passing from the fossil lycopods, of which Lep'doder- 
dron is the type, with tts central axis of fibro-vascular 
bundles, we come to Dictyoxylon, which I believe we must 
take as the type of Strasburyer’s new gioup the Lycop- 
teridx (lie Coniferen und die Gnetaceen,p 259). Stras- 
burger, in pointing out the relation of the archisperms to 
the vascular cryptogams, shows that the transition from 
the lycopods to the conifers 1s abiupt, and states that a 
new group intermediate between the two must have 
existed To this group he gives the name Lycopteride, 
and I have no hesitation in referring Dictyoxylon 
stigmaria and sigilaria to it, and considering the former 
to be the type. The main root of stigmaria has more 
affinity with comfers than lycopods, while the branching 
of the root 1s distinctly lycopodiacous and not coniferous 
the root of conifers not bianching in a dichotomous 
manner It1s not difficult to understand how the phloem 
sheath would in Dictyoxylon be still further differentiated, 
as plerom meristem, and even true cambium formed, 
thus atfording the passage from the lycopodiacious to the 
archispermous stem It 1s also not improbable that trigono- 
carpon may be referable to thelycopteride While there- 


and in compaing what I believe to be the fidio-vascular | fore I cannot sce my way to accept the theory of the 


bundles of calamites with those of om recent equisetums, 
this 1dea 1s fully confirmed 
a large development of the sclerenchyma of Mettemuus, 
which forms the strong hypoderma Ina Brazilian fern 
which has come under my notice, this sclerenchyma runs 


exogenous growth of calamitcs, I do not see any reason to 


Then in Equmsetum there 1s | doubt that in lycopods the circumferential growth may 


have taken place by means either of a periblem meristem, 
or plerom meristem, or by both whilein Dictyoxylon the 
relation of the growth of the stem to that of a conifer 


to the fibro-vascula: bundles, and presents an appearance | must be very close indeed. 


exactly hke Wuilhamson’s woody wedges, the large and | 


small cells giving an appearance wonderfully like me- 
dullary rays There 1s another point which, to my mind, 


ıs of much importance, namely, that in most of our | 


recent vascular cryptograms, the embiyonic parts do 
not enlarge, but as each successive leaf and portion of 
stem is produced, every such leaf and portion of stein is 
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NOTES 
ON» of the piincipal events of the past week has been the 
funeral of Professor Sedgwick, whose death, though at a ripe 


larger than the part preceding it, and this continues | olå age and after a life devoted to wolk of the highest import- 


until a certain maximum is reached, when the stem be- 
comes cylindrical Itis impossible to overlook that this 
mode of growth 1s evident in calamites, and until con- 


vincing proof can be brought forwaid of the circum- | 


ferential growth of calamutes, I must decline to accept it 
Turning from the calamites to Lep:dodendron, it 1s 

evident that in ıt cucumferential growth was much moire 

likely to have occurred In the calamites there ıs no 








ance, yielding valuable results to Science, has called forth ex- 
pressions of synipathy and regiert from all quaiters, from Royalty 
downwards In ths week’s Naru: will be found a sketch of 
the life and work of the veteran geologist, from the pen of one 
who knew him long and well 


Corrsin London are upto 48 aton, and there seems every pro- 
babulity that the rising piocess willcontinue If they went at once 


evidence that they required year by year increasing : upto roos aton it might be the best thingthat could happen to the 
quantities of water for puiposes of transpiration, while in ' nation, as thereby 1t might be ‘‘tunded ” into adopting one or more 


Lepidodendron the numerous small leaves which must | of the obvious and easily applied means whereby the scandalous 
have gone on increasing in number during the whole lfe | 


of the plant (which however need not have been very | 
long) demands that some addition to the conducting tissue 

should be made As in botany we constantly find the | 
same physiological purpose provided for in many mor- į 
phologically distinct ways, I do not think if ıs at all | 
necessary to believe in a form of growth identical with ! 
that in dicotyledons, because that would mvolve a: 
complete change m type Looking at sucha stem as Lyco- | 
podium chamaccyparissus, in which the cortical tissues 

become so curiously modihed, there 1s no difficulty in ıma- 


gining that an increase by means of a cortical meristem | 


might take place, a condition which I believe still exists 
in Iscetes Hegelmater in his paper, “ Zur Morphologie 
der Gattung Lycopodium” im the Botanische Zeitung, 
1872, p. 796, points out the presence in lycopods of a 


| waste of our precious fuel might be avoided 





Tt is alow average 
when we say that at least thiee-fourths of our ceal 15 absolutely 
thrown away, ond that simply because people ‘canna be fash’d ” 
to preventit Men of science have dinned the alarming state of 
‘ the coal-question ” into the ears of the nation for years, but 
we fear most men’s heads, like their hearts, must be 1eached 
through their pockets ‘Sir W .\amstrong’s address at New- 
castle, which we reprint this week, 1s one of the most practical, 

forcible, and intelligent on the subject we have hitherto scen, 

It is deserving of attention from all who have to pay for coals 


Tar Council of the Anthropological Institute has appomted 
a Committee of Psychological Research, viz, Francis Galton, 
ERS, charman, Dr John Beddoe, Hyde Clarke, David 
Forbes, F.R.S. , Sir John Lubbock, Bt, I.R,S., E. B. Tylor, 
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FRS ,-A R Wallace; with power to add to their number, 
and to confer with other scientific bodies 


Tue United States exploring slip Porismtoutk, which has 
been busily engaged in preparing for her cruise to the Pacific, 
has finally left for her destination The scientific corps of the 
expedition 1s to consist of Messrs Byer and Beardsley, from the 
Hydiographic Office, Washington, Paymaster Horace P Tuttle 
as astronomer, and Di Streets as naturalist, The Portsmouth 
will carry three steam launches for cruising around shoal places 


THe Tyneside Naturalists Field Club have struck out a new 
line of work for simular societies throughout the country They 
propose to obtain a complete record of all remarkable trees at 
present growing in the district embraced by the club, whether 
from their age, dimensions, or historic associations Seventy 
or eighty such trees have already been catalogued from infor- 
mation supplied by the members of the club, and it 1s pro- 
posed that the record shall be as full and complete as possible, 
both in respect to letterpress and ilustrations The letterpress 
is to consist of the fullest particulars obtainable as to measure- 
ments and history, and it 1s xecommended by the Committee 
appointed on the subject that the illustrations be photographs 
taken by some permanent process, either Swan’s ‘‘ carbon ” or 
the ‘ Woodbury ,” the expenses to be paid out of the general 
funds of the Ciub, the catalogue to be supplied to members of 
the Club for a small subscription, to the general public at a 
higher rate It 1s obvious that such an illustrated catalogue 
will become very useful in after years, especially 1f the observa- 
tions are repeated on the same trees at intervals Though the 
Woolhope Club has already published in its Reports photo- 
graphs of a few remarkable tiees, we do not recollect that any- 
thing of this kind has been hitherto attempted ın a systematic 
way, 

THE Academy of Natural Sciences at Stockholm has recently 
puichased one of the finest cryptogamic herbaria in existence, 
the great collection of European mosses formed by Milde 


THE Royal Commission of Scientific Instruction and the 
Advancement of Science holds its first meeting of this session 
to day 


THERE are at present five candidates for the vacant Profes- 
soistip of Geology at Cambridge—the Rev T G Bonney, 
MA, Fellow of St John’s College, Mr W Boyd Dawkins, 
MA, ERS, of Jesus College, Oxford, and Director of the 
Owens College Museum, Manchester, the Rev Osmond Fisher, 
MA, late Fellow and Tutor of Jesus College, Mr McK 
Hughes, Member of the Geological Survey, and Mr. A H 
Green, M A, late Fellow of Caius College 


A CORRESPONDENT writes, with regard to hurricanes in the 
Mauntius (vol vu p 250), thatitis desirable applications should 
be made to the French Minister of Marine, as ıt 1s possible log- 
books of men-of-war may be preserved, which will fill up the 
lacunæ in the last century. In the beginning of this century 
our Admiralty records may supply additional mformation 


Dr E L, Moss, of the Royal Naval Hospital, Esquimalt, 
Vancouver’s Island, writes us that on the mght;of Saturday, Dec 
14, an earthquake wave passed through the district at 933 A 
rumbling noise and a quick vibration, causing the windows to 
rattle, preceded the shock a few seconds The waves then 
passed from E N E. to WS W , causing the wooden house in 
which he sat to creak and strain hke a ship at sea, and leaving 
an index of their direction in the oscillations of a swinging lamp 
He could not detect any accompanying marme wave The ship’s 
lights were reflected from the surface of the harbour m perfectly 
unbroken Imes The-night was clear, the thermometer at 27°, 
and there was no trace of aurora. From the Daily British Colos 
aust we learn that the shock appears to have been more severely 


felt on the mainland tkan on the island At Olympia and 
Seattle the shock was very severe, and was accompamed by a 
slight tidal wave. At Clinton the ground was cracked, and the 
shock was felt at all the towns on the Fraser Since 1864 Vic» 
tor:a has not experienced so severe a shock of earthquake. 


Dr DUDLEY, of Bogota, South America, writes that on the 
morning of Dec 17 last, at 42 207 A.M , a smart shock of earth- 
quake was felt at that place, which lasted about 20 seconds It 
appeared to move ma S W direction It was sufficiently strong 
to awaken the mhabitants from their sleep with some alarm, 


THE Times of India reports a very destructive earthquake 
which occurred in Sinde on the evening of December 15 last 
A. succession of shocks took place about 9 o’clock at Shekarpore 
and other places, followed by a slight shock at about half-past 
ro In the town of Lehres, in Eastern Catcht and Zehny, accord- 
ing to ore report 200, according to another 500 peisons weie 
killed from the fall of houses and walls The direction of the 
earthquake was from east to west, with a slightly undulating 
motion 


ACCORDING to a telegiam in the 72es from Constantinople, 
February 4, the island of Samos had been visited with succes- 
sive shocks of earthquake during the previous fom days, gradu- 
ally increasing m violence. Houses have been destroyed, and 
the affrighred inhabitants cf the island are wandermg about the 
open country 


A CORRESPONDENT sends us the following —‘*‘ A correspon- 
dent in Salvador, ın Central America, under date of December 8, 
writes to tae Panama Record as follows —‘ The volcano which 
is some six leagues distant from the town of Santana, has dried 
up a lake which for 500 years or so existed at the base ‘of the 
craters , but although vast quantities of steam are ejected, and 
the trees lining the inside of the crater are scorched up and 
withered as also are those to a limited distance nem the top on 
the outside no ejection of Iava has yet taken place The vol- 
cano of Isaleo, which was active until quite recently, now shows 
no sign of life , and the supposition 1s that some stiata which 
cut off the communication between the two volcanoes have burst 
through o1 fallen ın, and so changed the channel of the fire The 
Government of Salvador mzends sending up an exploring party 
to examine and report on the subject At the date of the above 
letter, no change had taken place in the volcano. 


Mz HARDING, semor wrangler at Cambndge, has been de- 
clared first Smith’s prizeman , while the second prize has gone 
to Mr Nanson, the second wrangler. 


WE have recerved a paper by Prof Theodor von Oppolzer on 
the comet discovered by Pogson on December: 2, following the 
telegraphic hint of Prof Klinkerfues Prof Oppolzer enters 
into an elaborate series of calculations to prove that the observed 
comet was intimately connected with the star-shower of Novem. 
ber 27, and that in all probability ıt was one of the heads of 
Biela’s comet. 


A REPORT, coming of course from America, has been going 
the round af the papers that Prof. Tyndall has been coming 
money by thousands from his lectures in the United States 
Dr Bence Jones writes to Zes Mondes of January 30, giving the 
facts of the case, as told by Prof Tyndall himself His ex- 
penses in America, partly caused by the death of ‘poor Mil- 
lard,’ his assistant, have been very high ‘There still remains, 
however, Prof Tyndall says, 2,0007 Thissum he intends to 
devote, ın consultation with Prof Henry of Washington, to the 
promotion af some worthy purpose in Amenica, 


We are glad to see that a new edition of Chambers’s Jz/orma- 
tion for the People is about to be issued. The first edition was 
issued in 1533, and the last in 1857, since which, science in all 
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its departments has made such rapid strides that scientific 
treatises published sixteen ye is ago must now be considered 
seriously defective and in many cases absolutely misleadmg We 
are therefore glad to see from the prospectus that the scientific 
treatises have been entirely recast, so as to be adapted as nearly 
as possible to the present state of knowledge, and we have reason 
to believe that the various articles have been put into the 
hands of men who are acknowledged masters of their several 
subjects Indeed we think 1t a sufficient guarantee that the work 
will in every respect be up to the mark, that the editorial super- 
vision has been entrusted to Dr. Andrew Findlater, who has 
already deservedly won himself so great credit as Editor of 
Chambers’s Lucyclopedra , science at least 1s likely to have fair 
play ın his hands This work has alieady done much good in 
spreading accurate and valuable knowledge among the people 

We hope the new edition will have as wide a circulation as its 
predecessors among the classes for whom 1t 1s adapted 


A SUPPLEMENTARY number of Z’/usi:fut has been issued, 
containing reports of the French Academy from September 5 to 
December 26, 1870, during which time, on account of the m- 
vestment of Paris, the publication of the jounal had to be 
suspended Besides the French Academy, it contains reports of 
the Royal Society, the Berlin, Munich, and St Petersburg 
Academies of Science, and the Gottingen Society of Science for 
the same period 


We have received the “Report of the Birmingham School 
Natural History Society ” for the year 1872, and a very satisfactory 
one itis The society was founded in 1869, under the auspices 
of the Rey C Evans, Head Master of theschool, since which it 
has made very cieditable progiess Liberal grants have been 
made by the governors of the school for the purchase of books 
on Natmal History, and the library contams several standard 
woiks In 1871 a museum was fitted up, and durmg the past 
yea. three sections have been for1med—botanical, entomologi- 
cal, and geological, and 1t 1s hoped that, eventually, new sections 
will be formed for the study of other subjects, such as physi- 
ology, zoology, &c Three excursions have been made during 
the year, and there would have been several more, had it not 
been for unfavourable weather The report contains some very 
creditable papers by the youthful members of the society, and we 
hope that future reports will contain the results of ongmal ob- 
servations on the part of the members. 


From the 1epoit of the Grant Medical College, Bombay, we 
learn that during 1872 the total number of students was 283, 
showing an increase of 37 over 1871 Great improvements have 
taken place m the Museum, and Dr Sylvester, the officiating 
principal, says, that for the last twenty years 1t has not been in 
such good order as itis at present Dr Sylvester reports that 
the system of education 1s not so sound and deep as it ought to 
be, and wisely reccommends that some subjects should be omitted 
from the course, and a more strict and penetrating knowledge 
insisted on in the others He also seems to think that more care 
ought to be exercised 1m the appomtment of professors, and that 
a sort of supplementary professor should be appointed to each 
chair, who would be ready at any time to undertake the duties 
of the professorship ın case of a vacancy 


WE are glad to notice that the evening lectures to working 
men at the school of Mines have been emmently successful The 
600 available seats are all occupied, and about 600 more appli- 
cants have been necessarily refused. Those who attend are all 
bona fide working men, who m various ways show that they 
appreciate and understand the scientific lectures delivered Hach 
professor gives a course of six lectures every other year 


EARLY on Saturday mornmg a fire broke out in the Royal 
Military Academy at Woolwich, which terminated in the total 
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destruction of the lage centisl block of the building A foul 
flue 1s supposed to have been the cause of the fire The damage 
is estimated at 100,0007, 


THE principal paper in Za Revie Screntefigue for February 1 
1s a long analysis of Darwin’s Descent of Man, which has 
recently been translated into French The writer endeavours to 
give a perfectly fair view of the work, but the tone of the article 
shows that Darwin 1s beginning to be better understood and ap- 
preciated in Fiance than he has hitherto been The writer sees 
m Darwinism a gigantic effort of the human mind to arrive at 
an explanation of phenomena which had previously been re- 
garded as beyond the human grasp He thinks it the duty of 
every natuialist, whatever may be his leanings, to study the facts 
and theortes put forth by Darwin 


We have received the prospectus of a German work likely to 
be of considerable interest and value—a history of Writing 
(“Geschichte der Schuft und Schnifttums,” &¢ ) and written 
characters, symbolical and otherwise, from its earhest beginning 
in the shape of tattoo marks, down to the signs used ın modern 
telegraphy, including an account of the modes of writing among 
all the nations of the world, savage and civilised The speci- 
mens of the illustiations sent us are carefully executed, one of 
them represents aman, most elaborately and minutely tattooed 
from the crown of his head to the tips of his toes The author 
is Heinrich Wuttke 


Wr noted some time since that the French Goveinment con- 
templated suppressing the Bureaun des Longitudes,sn order to 
save its expense to the nation The French Academy has 
made a vigorous and indignant protest against such a philistian 
proposal The potest recounts the gloies which have in 
former times acciued to France from the discoveries of its 
eminent astionomeis, shows the important position formerly held 
by the Aus eax, the valuable assistance it has given to astronomy 
and navigation by means of us journal, the Consatssance as 
Temps, and declares that by degrees in recent years, the means 
of doing efficient work have been withdiawn from it Since 
1854 the Bureau has ceased to have the control of the Obser- 
vatory The Academy demands that instead of suppressing the 
institution, Government should restore to it the means of making 
itself more useful 


THE first number of an illustrated paper punted ın Japanese, 
Tat Se Shimbun, or Great Western News, was published in 
London on January 15 Its object ıs to clearly reflect the 
opimons of Japanese who have seen the world and learned 
European languages fo. the benefit of their countrymen at home. 
It 1s edited by a Japanese resident in London, ım conjunction 
with Prof Summeis, of King’s College 


A CORRESPONDENT writes asking us whether any Alpine walker 
among our readers has had experience of Sir T Troubridge’s 
knapsack, the weight of which 1s borne principally upon the 
pelvis instead of on the shoulders, thus leaving the chest more 
free Also where it can be obtained 


WITH the commencement of volume lxxxi of Aszrononiusche 
Nachrichten, the office of that journal will be removed from 
Altona to the Observatory at Kiel, to Prof C A F, Peters, at 
which address all communications should be sent 


No 1917 of Astronomische Nachrichten is mamly occupied 
with letters from various quarters on the sta1-shower of Nov 27, 
1872 


To No 1919 of Astronomische Nachrichten, Prof Sporer 
contributes the results of observations on the distribution of 
sun-spots for the periods of rotation, vi and vu, for the year 
1871, 
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Sır BARTLE FrRrRe acd suite arrived at Zanzibar Jan 12. 


' NORTH Africa 1s at present overrun by exploring expeditions 
The latest news from Sir Samuel Baker 1s contained in a tele- 
gram dated Khartoum, Nov 7, 1872 According to this he left 
Gondolhoro in 1871 for K:mras1, but from the hostility of the 
natives was compelled to return some distance In consequence 
of the prolonged absence of Sir Samuel, we learn from Ocean 
Ihghways, the Viceroy of Egypt decided upon sending a 
relef expedition of sixty-five men under the command of Colonel 
Purdy, an American officer m the Egyptian service The plan 
is to start fiom Mombas and to make a journey to the supposed 
position of Baker, above Gondokoio If the expedition 1s 
successful, very important geographical results may be expected 
from the route to be taken by Colonel Purdy, which will lead 
him across the Victouia Nyanza region 


Ocean Fhghways for February contains the first part of 
an article by Dr Beke, entitled, ‘‘ Position of the Sources of 
the Nile,” his object being to show the influence which Ptolemy’s 
determination of these sources has had on later geogiaphers, 
down even to Livingstone, who adheres essentially to Ptolemy's 
opiuon The almost unanimous conclusion, however, come to 
by geographers of the present day, Dr Beke tells us, 1s that the 
rivers described by Livingstone are tributanes of the Congo, and 
that the numerous sources described by him as the great water- 
parung of Southern Africa, are those of that river, and not of 
the Nile, 


COMANDATORE NEGRI 1s making satisfactory progress in his 
endeavour to enlist Italian public opmion m favour of an Italan 
Arctic expedition 

THe first number of Kosmos, an Itanan geographical bi- 
monthly jounal, edited by Guido Cora, has just appeared 


IN NATURE for Jan 23, we noted the supposed discovery of 
a peat Arctic Continent by M Pavy The story appeared many 
weeks ago in the Sco¢sman, which took ıt from ‘‘the American 
papers” We, however, took no “note” of it till a similar 
account appeared in the Tunes a week or two ago, when we 
noted ıt with some expressed distrust According to Ocean 
fhighwajs, the story, as we feared, tarns oat to be, m all likeli- 
hood, a hoax The Fiench Geographical Society have received 
no sach report as the American papers say has been transmitted 
to them Far from M Pavy having reached Wrangell Land, 
there are now doubts whether the expedizion will start at all 


We learn from the Atheneum that Sir John Lubbock 1s pre- 
paiing a Bill, to be brought forward early this session, having 
foi its object the preservation of the megalithic monuments to 
the United Kingdom 


We have recetved the first number of the Journal of the 
lVomen’s Educational Union, the ma.n purpose of which ıs to 
promote the very commendable objects of that Union 


From pamphlets and periodicals before us we cull the fol- 
lowing notes —Dr Hollis’s Astronomical Almanach for 1873 
contains a large quantity oF very valuable and well-arranged 
information, which will be found useful to the rapidly increasing 
number of amateur astronomers, and to those who do not possess 
or who shrink from consul:ng the ‘‘ Nautical Almanack ”— 
The Garden learns that the celebrated Tari.n Fleuriste of the 
city of Paris, which smce the war has been ‘n a iumous condi- 
tion, 1s at last to be entirely abolished, and the ground whereon 
it stood let for building purposes A few years ago at was one 
of the most interesting and instructi.e gardens in existence — 
The puineipal articles in the Yournal de Prystgue for January 
are a review of the fundamental theories relative to electro- 
dynamics and induction, by M A Potta one by M Berthelot 
on Calormmetric thermometers, in which he expounds the results 
of his studies on the subject fora number of years past anda 
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shoit one by M C Dechazme, giving the results of a number of 
experiments to show the rate at which different liquids ascend a 


capillary tube —A French newspaper, the Monde, contains a 


justly laudatory article on the Abbé Moigno’s Salles du Pragres, 


which .t seems are bemg more and more taken advantage of by 
the Parisian middle classes —The ‘‘ Annuaire de l’Academie 
Royale de Belgique,” besides a mass of valuable infoimatien 


concerning the Academy, contams memoirs of a number of 
deceased Academ:cians, including one of the late Mr Babbage, 
who was an assomate of the Academy —The Penn Monthly 


(Philadelphia) for May, July, August, and September, contains 
a serres of articles by Mr Edward D Cope, on ‘‘ Evolution 
and its consequences,” m which is expounded the theory of 
evolution so far as ıt concerns ammals and plants —We 
have rece.ved a reprint from the Quarterly Journal of thr 
Geological Society of the admirable paper “On the Evidence for 
the Ice-sheet 12 North Lancashire and adjacent parts of York- 
shire and Westmoreland,” by Mr R H Tiddeman, MA, 
FGS of the Geological Survey. It ıs accompamed by a 
well constructed map ~~-An address delivered before the Chemical 
Society of the Lehigh University, by.Dr B Silliman, on “ De- 
ductive and Inductive Taming,” contams a very interesting 
history of the two systems from the earliest times to the present 
day —A translation of Prof Donatr’s oration at the inauguiation 
of thenew obseivatory at Florence, Octobe: 27, 1872, appeais 
m the dst ononical Register for February 
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ON THE COAL QUESTION * 


THE North of Fngland Institute of Mmimg and Mechanical 
Engmeers was, in its origin, a society limited in its score 
to the discisslen of subjects belonging to the practice of mining, 
and especially of coul mining At that penod the working of 
coal and o hei mimerals was carried on with less aid from machi- 
nery thin at present, and the district in which the society 1s 
located was not so distinguished as it now is for the practice of 
mechanical engineering mall its branches Hence, the society, 
inits growth, has gradually assumed more and more of an engt- 
neering character, and my recent election, as your president, 
indicates that mechanical science 1s no longer regarded by the 
members as secondary, or merely subsidiary, to the practice of 
mmng Lut we must guard against this tendency of the engi- 
neeiing elemert to outgrow the mmmg element of this msti- 
tute We must not forget tnat we are situated in the very heart 
of the coalfield which, more than any other, has rendered Eng- 
land pre-eminent as a producing nation, and that, notwithstand- 
ing the mcreasing magnituds and mmportance of the engineering 
works of this district, the ra.sing of coal is still foremost amongst 
the industries of the North, both as regards the extent of the in- 
terests involved, and 1ts impcrtance to the general prosperity of the 
nation 
For these reasons, although I come before you as the first pic- 
sidentofthi. society elected from theranks of mechanical engineers, 
I shall, in this address, make coal the principal topic of my 
remarks, includ ng, however, mechanical applications associated 
with 1ts use or involyed in itp production As I shall speak of 
coal in an economic as wellas ina technical point of view, I 
cannot well avoid making some reference to its present excessive 
cost, because coal, like everything else, must be governed in 
the extent of its application by its price in the market In 
addressing an institution, so largely composed as this 1s of col- 
lrery proprietors, 1t 1s not an agreeable task to dwell on the evil 
of dear coal, but our institution is not a commercial one, and 
I mast speax of this subject, not as affecting mdividual interests, 
but as bea~ing upon mechanical art and national prosperity 
For many years past the consumption of coal has been increas. 
ing at the rate of about 4 per cent per annum, computed in the 
manner of compound interest We are all familiar with the 
cumulative effects of compound rates of increase, and it 1s easy 
to see that :f the consumption of coal continued to advance at 
this rate, we should speedily arrive at impossible quantities Thus 
in I8 years om present enormous consumption would be 


* Inaugural Address by Sir William Armstrong, C B , President of the 
Nortrof England lastitute of Miring and Mechanical F agincers, delivered 
at Newcast e, February 1 
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doubled , in 36 years it would be quadrupled , and in 54 years 
it would be eight times greater than at present It 1s clea, 
therefore, that our consumption has been incieasing at a rate 
which could not possibly last 


If nothing else was destined to ‘ sideration was of so much importance as at present 


human labour by a more extended use of machine labour. The 
waste of coal, both in domestic and manufacturing use 1s a 
threadbare subject, but there never was a time when its con- 
The small 


arrest tt, a failure of mining labour was mevitably approaching | deficiency of supply which 1s now so violently stimulating the 


to have that effect, but a few years would probably have yet 
elapsed before the number of hands became imadequate to meet 
the requued demand, had not the miners precipitated the event 
by restricting the hours of wo.k The hours of mming labour 
in this distiict 25 years ago were 9 per day Atasubsequent date 
they were reduced to 8, then to 7, and finally to 6 Hitherto, 
the men have worked 11 days a fortmght, but ıt seems doubtful 
whether more than 10 can now be worked consistently with the 
very proper limitations of the recent Coal Mines’ Act, m regard 
to the labour of the boys The full hours per fortnight will, 
therefore, at the most, be 66, or 33 hours per week of labour 
at the face of the coal, but as it 13 only the steadiest men that 
work full time, the average time will, of course, be considerably 
below that limit 

Iam not aware to what extent reduction of time has been 
carried in other parts of England , but we hear of the same 
policy of restiiction, either of tıme or output, o1 of both, being 
put in practice in all the important coal districts I do not 
suppose that the average output, per man, has fallen off propor- 
tionately to the reduction of hours The men work had, even 
harder than formerly, while at their post, but ıt ıs umpossible that 
so great a reduction of working tıme can have taken place with- 
out so lessening the output, per head, as to neutralise in a great 
degree the increase of production due to the numerical growth of 
the mining population Under these two conditions of increasing 
consumption and restricted labour, we have reached a point at 
which the demand has overtaken the supply As yet, the 
deficiency cannot be great, for it has only very recently become 
apparent Consumption does not advance by jumps, and we 
may assume that 1f a progressive increase of four or five per cent 
pei annum could have been maintained in the production of coal, 
a balance would still have existed between supply and demand 
Though production has ceased to keep up with demand, ıt has 
not, so fai as we can judge, actually receded, and it would 
therefore appear that a small addition to the present supply 
would restore the equilibrium But small as the deficiency 
must be, ıt 1s sufficient to create a sense of scarcity, and as a 
consequence, to send up coals to a famine pitch 

The situation 1s a grave one, and the public has not yet fully 
realised how very grave itis Taking the present consumption 
at 110 millions of tons (evclusive of exportation) and estimating 
the extra price to consumers at 8s aton over all, the annual loss to 
the community from the additional cost of fuel, amounts to 44 
millions sterling Iad a Government tax of 44 millions been 
levied upon coal, in addition to existing taxation, the effect 
would have been regarded as utterly ruinous, not only in regard 
to its prodigious amount, but on account of its repressive effect 
upon every kind of production Yet it 1s a fact that we are now 
paying the equivalent of such a tax, with this unfavourable 
difference, that the money does not go into the coffers of the 
nation Whether it chiefly goes to coal-owneis or coal miners 1s 
a question which I need not discuss, but I may observe that the 
restiictive action of the men has benefitted their employers as well 
as themselves, and that the public are the only sufferers Coal- 
owners have long been aware that limitation of quantity was the 
only effectual mode of ratsing price, but they have never been 
able, by their own action, to maintain a restricted production 
At last them workmen have done it fo. them, and we see the 
result 

Whethe: the trade of the country will bear up against the 
heavy burden of dear coal, combined as 1t is with dearness of 
other pioducts, arising from simular causes m other industries, 
is a question on which I shall not attempt to prophesy It 
will be more to the purpose to consider what can be done to 
mitigate the evils under which the nationis now labounng in 
regard to the price of coal It 1s vam to appeal for relef either 
to coal-owners or coal-workers  Self-interest 1s the ruling 
principle of tiade, and it 1s visionary to expect that men will 
sell either labour or the produce of labour for less than the 
marhet price However generous a man may be, he will not 
exhibit his generosity by selling an article below its value 
Speaking then, as one of the public and not as a coal-owner, I 
say, we must strive to economiuse the use of coal, speaking as 
president of an institution of mining and mechanical enginecrs, 
I say, we must endeavour to make up for the deficiency of 
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market would be just as effectually eapunged by economisinz 
consumption as by increasing production If, on the one hand, 
the mmuing population could easily, by a few hours’ addition to 
their weekly laboui, restore the equilibrium between supply ard 
demand, so on the other hand consumers taken as a body, could 
do the same thing, by discontinuing ın a small degree those 
1eckless habits of wasting coalto which they obstinately adhcre 

The consumption of coal takes place under three giet 
divisions, each absorbing about one-thnd of the whole produce — 
(1) domestic consumption , (2) steam-engine consumption , and 
(3) non making and other manufacturing processes In the first 
two divisions the waste 1s simply shameful, 1n the third ıt 1s not 
so gieat, but still considerable, though in some processes, and 
especially in the smelting of iron, economy of fuel has been so 
diligently puis.ed that there remains but little apparent scope 
for furtrer saving I shall not dwell on the waste of coal in 
domestic consumption, as it 1s scarcely a subject fol engineers , 
but the circumstances of the times are such as to forbid my 
passing ıt unno iced It 1s impossible to conceive any system of 
heating a dwelling more wasteful than that of sinking the fire 
place into a wall directly beneath the chimney which carries off 
the products of combustton Nothing can be clearer than the 
advantage to be gained by merely arlvancing the fire-place a httle 
into the room, and constructing ıt with proper heating surfaces, 
asin the ‘*‘Gil stove,” and many other stoves acting on the 
same pimciple There 1s no occasion to shut out the fire from 
view Neither is there any difficulty about ventilation, since 
fresh air can easily be introduced from the exterior by a pipe 
deli ering its supply against the heated plates, so as to temper 
the air befoeit enters the room By this simple and unob- 
jectionable departure from the conventional fire-place, the quar- 
tity of coal required to produce a given heating effect might 
easily be reduced to one half, and still greater economy would 
be effected by the use of hot-water apparatus, which, howevei, 
has the objection of being too costly in first outlay to aamit 
of very genera. application For cooking purposes also, the 
consumption of coal is in most houses equally extiavagant, and 
I may add, equally inexcusable, since the means of prevenuon 
are attainable by the adoption of known methods and appliances 
for concentratirg the heat upon the work to be done 

A more appropriate subject fo. the consideration of this inst1- 
tution is the wasteful employment of coal for steam power The 
steam engine .s, at best, a very imperfect machine for utrlsing 
the mechanical power of heat, for in no case do we realise more 
than about one-tenth of the theoretical effect of the fuel But 
the difference ın economy between our best steam engines and 
our worst is enormous, and unfortunately by far the most nume- 
rous class belong to the category of the worst In the best hind 
of engines, the consumption of coal per horse-power 1s iather 
less than 2lbs, but there are thousands of steam engines in 
daily use which burn fiom 12 to r4lbs per horse-power This 
excessive wastefulness arises from defects, both in the mode of 
raising the steam and in the mode of applyingit Theoretically, 
Ilb of coal ıs capable of evaporating 13 [bs of water, but the 
conclusion arr.ved at on this subject by the late Royal Commis- 
sion on tne duation of coal was, that in practice r lb of ordinary 
coal didnot, on an average, evaporate more than 4.lbs of water 
The causes of this deficient result are perfectly understood, and, 
therefore, cannot be excused by ignorance They are—insuffi- 
cient boiler surface to absorb the heat, insufficient steam space 
to allow of a complete separation of the steam fiom the water, 
unclothed bouleis, and imperfect combustion of the fuel, ansing 
from badly constructed furnaces and from bad finng The 
defects m the mode of applying the steam, or in other 
words, the defects which belong to the engine, in conta- 
distinction to the boiler, are equally well known and equally 
remediable The steam—to begin with—should be taken 
from the boiler at a much higher pressure than is usual It 
should be admitted upon the piston at the full boiler pres- 
sure, and allowed to expand in the cylinder until its power 
1s practically exhausted The cut-off valves should be close to 
the end of the cylinders, as in the Corliss arrangement, so as to 
leave the smallest possible amount df space between the valve 
and the piston when commencing its stioke Finally, the cylin- 
der should be steam jacketed to prevent 1ts cooling during the 
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expansion of the steam, and thereby causing condensation on 
the next admission of steam Nobody disputes these require- 
ments of a good engire, and yet how few engines there are in 
which these conditions are fulfllea ‘The responsibility, how- 
ever, for this waste of coal lies more with the users than with 
the makers of steam engmes Old-fashioned engines are retained 
in use partly on account of the outlay involved in replacing 
them, and partly from a dread of novelties and 1efinements 
requiring more care and delicacy of treatment than steam engines 
commonly receive Even in replacing old engines the repug- 
nance to any increase of first cost, and the distrvst of departure 
from long-tried patterns, powerfully tend to a conservation of 
antiquated types of steam engines As an encouragement to 
those who contemplate reforming their engine power, I may 
state what my own experience has been cf the advantage of 
so doing ‘The engines and bo:lets o1gimally apphed at the 
Elswick Works, though representing a fair average of efficiency, 
were of the simple desciiption then almost invariably used in 
factories My fim, hke otners, was nttural’y averse to changing 
them on account of the expense of so doing, but about two 
years ago they determined to begin the renovation of all ther 
old engines by putting down, as 2 first instalment, two large 
engines of the Corliss pattern to do the work previously per- 
formed by ten small: engines These two Corliss engines are 
now both at work They have bo:lers of the best constituction, 
and me fitted with various accompaniments favourable to 
economy of fuel, including Juke» arrangement of mechanical 
fing One of these engines uses twenty-four tons of coal per 
week against sixty tons used by the engines it his superseded 
The other appeats to be doing equally well, but I have not the 
necessary data for making a similar compaison Assuming the 
economy effected to be the same in both cases, the aggieyate 
saving of coal amounts to seventy-two tons per week The 
number of firemen 1equired is alo much dimimished, and the 
geneial result is, that, notwithstanding the enormous rise which 
has taken place in the price of coal, the required steam power 
1s now obtaned at a less cost than before, after allowing for 
interest on the capital expended 

Thus, then, the consumers of coal, as well for domestic use 
as for steam engines (under which two heads about two-thiuds 
of ou. own consumption are comprised), have it in tl eir power 
to economise tneir use of coal to an enormous extent, without 
any diminution of effect In metallurgical snd other manufac- 
turing processes there 15 also room fo: much saving of coal, 
but I must nut eat.nd my oubseivations into that division of the 
subject Speaking generally of coal consumotion m all its 
branches, there can he little doubt that w: hout carrying eco- 
nomy to1iscxtiemc himits, all the eflects we now realise from 
coal could be attam.«d with half the quantity ve use If a re- 
duction to that, 01 any appioximate extent were effected, we 
should hear rothing moire of scarcity or prohibitive prices for 
many years to come 

Aud now asto the practicability of econor using human labour 
in coal mines by the employment cf machinery Much has 
already been d: ne in applyirg mich nery for the undergrourd 
traction of coal, anda gicat reductio1 has thereby been effected 
both in men ani horses, but the cutting of the coal ıs still 
almost exclusively performed by human sabour ‘The serv'ce 1s 
a hard and dangercus one, and as it requires skull and experi- 
ence, 1t 1s not easily taken up by untiainsd men In every point 
of view, therefore, there 15 the stion est inducement to substitute 
mechanical appliances for manual abour in t 1e process of cutting 
coal Many attempts have been made to make a machine do 
the werk of a man un this kind of Jebom, but with only umper- 
fect success , and yct the problem dees not appear, upon the 
face of it, to be one of very difficult solut: n to persons accus 
tomed to mechanical invention, and thorougnly acquainted with 
the conditions unde: which the work has to be perto:med 

Whatis wanted, 1» a machine capable of cutting a groove at 
the base of the coal, so as to allow the supezincumbent mass to 
be easily dislodged Tne mode of cutting may be by hewing, 
by slotting, by sawmg, or by scoopmg The machine must 
travel aleng the face of the coal so as to folow up its cut It 
should have a long face tu work af, so as to avoid frequent 
stops and changes, and for this purpose the leng-wall system 
of working must be adopted Th. difficulty of supporting the 
roof ‘may, 1n some cases, be an impediment to the adoption of 
the Jong wal system, but I believe the casts would be few im 
whi? ch. difficuty would oe rs perc ne 
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clearly be compressed air transmitted from a steam-eng ne at the 
surface, as is now actually practised for tle propulsion of all 
forms of these machine- Compuessed an 1s not an economical 
medium far transriss on oë powe, partly because the power ex- 
pended in its prelimi uy condensation is not recovered by cor- 
responding expansion in the exercise of its Lower, and partly 
because mach of the force exerted in compression takes the form ~ 
of heat, winch is d.ss:pated during the transmission of the aur. 
In other rispects compressed air 1s peculiarly adapted for con- 
veying power into a mine, because, unlike water, 1t requires no 
provision for its removal, and actually helps to supply the neces- 
suy ventiation This ise fair statement of the nature of the 
work to be done, and of the conditions under which it must be 
performed Whatever difficulties there may be must be of a 
nature catable of bemg surmounted by mechanical skill and 
careful observation of the unpediments to be overcome Partial 
success has already been realised, and I confidently look forward 
to a time ~hen, to the many services which we exact from coal 
as a source of motive power, we shall add the cuttmg of the 
parent material from the slid beds in which 1t 19 deposited 

But it 1» not alone in coal-mines that the extension of ma- 
chinery 1s called for The dearth of labour is being felt m every 
depaitmen: of industry, and we have to fear on the one hand a 
ruinous co lapse of tiade, or on the other a continued rise in the 
price of a.l productions, threatening to neutralue the advantage 
of hgn wages, and impovezish persons dependent on fixed m- 
comes The only hope that I see of escaping one or other of 
these alternatives 1s by incieasing the use of machinery and di- 
mimshing vie direct employment of men It 1s in the interest 
of working men, as well as of all other classes, that we should 
throw the curden of om wants as much as possible upon manl- 
mate power, and it 1s a high function of mechanical science to 
releve man from hat description of labour which consists in the 
exertion of nere ax.mal force, and leaves him more free for the 
exercise of skill which is beyond the province of machinery 

One of the wost effects of dear coalis that it mvolves dear 
iron Coa! mav be econom.sed, but non cannot, without positive 
toss Prounction of every kind, as also steam navigation and 
railway transport, are essentially dependent upon the use of non 
as well as of coal Hence, dear tron, like dear coal, 1s a burden, 
bo.h on manufactme andor commerce, and its dearness diffuses 
itself over every article which we deiive either fiom foreign 
trade, o1 fom hore manufacture But although the present 
bizh price of non 1s chiefly due to the scarcity of coal, it 1s 
not wholly so ‘Ire dearness of labour employed in its pro- 
duction 1s also teling seriously upon its cost, and the impor- 
tarce of substitating some system of mechanical puddling fox 
the piesent laborious process 1s daily becoming more apparent 
Maivinven.sons for attaimmg this object bave been tued, but 
no substan 1al success was realised, untl Mr Danks produced 
his ro ating furnace an Ameuca If Mr Danks’ success be 
confirmed by continaed tria’s, he will have conferied an immense 
benefit, both upon the makers and the consumers of iron Un- 
happily for him, the general ideas embraced in his apparatus 
appear to have been suggested bcfore, and although he has 
the creat merit of having shown how the previous ideas on the 
sulyect can be rendcred available, the patent laws do not afford 
him that protection which they so lavishly bestow upon others 
who nave accomplished no practical result Underan equitable 
and discri. unatiye system of patents, Mr Danks would Fave 
obtained a monopoly as due to the importance of his invention, 
notwitnstarding the aborte attempts of others to reduce the 
same ideas to successful practice It 1s to be hoped that ad- 
vantage will not be ahin of Mr Danks’ unprotected position to 
depiwe him of 1% adequate reward 

Ilaxing poke of swam engines m reference to the great 
defucts of ..ose m most general use, 1t 15 only fair that I should 
acanowledze the great imvorovements which are exhibited by 
nearly all casses of those engines in their most modern forms 
Mr Bramwell, m his recent presidential address to the Me- 
chamcal Section of the Brush Association at Brighton, points 
cut with justice how much has recently been done to improve 
the efficiency of marine, locomotive, and agricultural engines, 
and urecs iae impor arce of cairying out toa still greater ex- 
tent the appl cation of those principles which have already 
been produce of so much advantage To this recommend- 
ation I ma, add that we must not neglect to follow up any new 
lnu of improvement which the progress of discovery may present 
oJ Uo 

(Lo be continued.) 
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RADIANT HEAT 


ORD ROSSL has shown* that the dathermacy of flame 
cannot be determined by the method described by Mr W 

Mattreu Williams, in his communication to NATURE, vol vi 
p 506 Refeinng to the discrepancy which the 1eader may re- 
member that Mr Wuliams pointed out, Lord Rosse says ‘Tne 
explanation of the discrepancy seems to be that the radiant heat 
from a flame, like that from any other body, vaes as the mver e 
square of the distance and therefore the total effect 1s propor- 
I I I I, I I 
Et ai + yit + &c, not 5 + =, +, 
d, d", &c , are the distances of the flames from the thermémetei , 
m which latter case the order of lighting the jets would answer 
the desired object ” 

Mi Williams, in order to meet the objection raised, presents 
calculations based on the assumption that the mean distance 
between the seventeen small flames and the thermometer 1s 
I4im The space from centre to centie of the flames being 4 in, 
the distance between the thermometer and the centre of the 
nearest flame wil be 12in Evidently Mr Whulhams is not 
aware that a thermometer placed at a distance of 121n from his 
cluster of diminutive flames, cannot mndicate 53°C (127 4° F ), 
unless the surrounding aimosphere be heated to a temperature 
exceeding 123° F Had he ascertained, experimentally, that the 
radiation of a cluster of such feeble flames, at the distance of 
121m from the thermometer, imparts a temperature less than 
3°C abhove that of the atmosphere, he would no doubt have 
admitted the correctness of Lord Rosse’s explanation of the sup- 
posed discrepancy, as freely as he admits the correctness of the 
theory on which that explanation 1s based 

The subject having attracted much attention, the writer has 
deemed it necessary to institute a series of experiments ın order 
to test the accuracy of the table of temperatures which Mr 
Willams desnes Lord Rosse to accept on the ground that ‘‘the 
maximum. error is less than {y of a degree, and the mean error 
lies between that and +4, of a degiee ” 

Before entering on an examination of the result of the exper- 
ments adveited to, it will be necessary to call attention to the 
fact that, the transveise sectional area of a flame produced by 
17 jets arranged in a straight line, Zin apart, consuming 5 cubic 
feet of gas an hour, corresponds with the aea of a ci cle of 
o87in diameter The distance between the nearest point of 
the flamé and the the:mometer being i21n , 1t will be found on 
calculation that the mean angle subtended by the heat 1ays pro 
jected towards the thermomete: will be 4° 9° Agreeably to the 
laws of radiation, the temperature produced at a given point by 
the heat rays projected from a deep radiating body, depends on 
the mean angle subtended It may be shown, therefore, that in 
order to produce the differential temperature of §3° — 19° = 34°C 
(61 2° F ), observed by Mr Williams, the intensity of the tlime 
must fai exceed that capable of being developed by any chemical 
means <A brief explanation of this important subject wil be 
prope: in this place The accompanying ulustration 1epresents 
a pyrometei constructed by the writer for measuring with desir- 
able precision intensities of all degrees The pyrometei consists 
of a conical vessel communicating with a cylindrical chamber, 
as shown m the sectional elevation, both being surrounded by 
an external vessel through which a current of water, of uniform 
temperature, 1s circulated The thermometer for registering the 
temperature produced by the radiation of any incandescent body, 
is inseited in the cylindrical chamber at a fixed distance from the 
opening of the conical vessel , hence the angle subtended by the 
heat rays projected by the 1adtating body towards the bulb of 
the thermomete1, will remain consta1.t whatever be the distance 
of that body from the instrument Of comse the radiation must 
be large enough to cover the entire field contained witu'n the 
radial lines drawn from the bulb thiough the circumference of 
the opening of the conical vessel We have already adveated to the 
fact that the temperature transmitted to the thermometer depends 
onthe subtended angle Consequently, by asceitaining practi- 
cally what degree of temperature is :mparted to the thermometer 
of the pyrometer, by a radiator of #zown mmtensity, we can 
determine the intensity of any other radiator by merely observing 
the temperature ıt imparts to that the:mometer It should 
be stated that ın the pyrometers which have been constructed, 
the diameter of the opening of the conical vessel 1s {th of the 
distance fiom the thermometer , hence the angle subtended 1s 


tional to + &c , where 


very nearly 11° 26’ Experimen‘s made with an incandescent 


* NATURE, vol vu p 28, 


b'ock of cast-iron, arranged as represented in the illustration, 
have shown that when the temperature of the block 1s 1930° 
above that of the surrounding atmospheie, the thermometer of 
the pyiomete: indicates a temperature 20 7° higher than the 
cuc jatng waer n the casmg Applying the py:ometer ma 
similar manner, fo ascertaming the temperature of a mass of 
overheated fused czst-iron, the mdication of the thermometer has 
been fcund to reach 31 4° above that of the water in the en- 
closure Now, the temperature of radiators 1s proportional to 
the radiant heat which they transmit, provided the subtended 
angles be alike, ^en e ıt follows that the temperature of the 
= le lat Bes tx ~ = 2940° above that of the 
wate: in the casmg surrounding the conical vessel Adding 
the latter tempciature, viz 60°, we asceitain that the 
actual temperatu e of the fused metal will be veiy neaily 
3000° The result of several experiments shows that this tem- 


fused metal must be 


peratwe corresponds with that determined by the practical ex- 
pedient resorted to during the investigation, of melting wrought- 
It should be mentioned that in 


bon in the fused mass 
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constiuct ng the scale of the new pyrometei, the radiant power 
correspording wira given sui tended angles and gtven tempera- 
tures, has been asceitamed wita critical nicety by experiments 
conducted within a vecuum For the purpose of demonstrating 
that the distances assuned by Mi Williams in his 1eply to Lord 
Rosse me greatly exaggerated, a reference to the amount of 
radiant heat transmitted to the thermometer by the fused metal 
will no doubt be most convincing We have before stated that 
the heat rays projected towards the thermometer from a flame 
produced by seventeen gas-jets subtend a mean angle of only 
4° 9’, while the heat rays projected from the fused metal towards 
the thermometer of the pyrometer, subtend an angle of 11° 26’ 
The areas corresponding with these angles being 4 15? LI 43° 
= J 76, it follows that, unless the intensity of the gas flame 1s 
3000° x 7 6==22800° F , it cannot transmit to the thermometer 
the same tempeia.ure as the fused metal, wiz 314° F But 
Mr Williams 1eccrds an increment of temperature of 53°~19°= 
61 2 x 22800 
34° C (61 2° F), hence-—-_ -~ 
temperature of his flame, if twelve inches be a true distance 
Having thus proved by demonstiation that the distances 
assumed by Mr Wilhams are exaggerated, let us now briefly 
examine the resul: of the experiments which have been made 
with an apparatus constructed agreeably to the desciption con- 
taned in his original communication In carrying out these 
experiments, 1t was deemed necessary, before inse:ting the re- 
cording thermomete: ın a box as directed, to expose the same to 
the radiant heat of the flame, freely suspended in the atmosphere 


= 44723 F , must be th 
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but carefully protected from currents of air by screens appro- | table, they differ to a very great extent For imstance, while the 
pnately arranged Thehorizontal gas-pipe with its perforations, | two jets on each side of the centre develope respectively I 11 
2 inch between each, having been so adjusted that the distance | and o 90 (the energy transmitted by the cential jet being repre- 
between the central perforation and the thermometer was 141m , | sented by wuty), the two oatside*jets develope respectively 2 77 
the 17 jets were ignited, and the supply of gas regulated at pre- | and o51 Accordingly, tne energy developed by the centual 
cisely § cubic feet per hour The temperatures imparted to the | pair will be I 11 + 090 = 2 or, while the outside pair develope 
thermometer during the experiment are recorded ın Table A It | 277 +051=328 Leaving out of sight the imperfections of 
the method adopted in making the observations, this great dif- 











Reh, se, See ts eases a a. CO. | ference of the radiant energy transmitted to the thermometer by 
| : each pur of jets, 1s conclusive against the deduction concerning 
Time cache 3 sit alba Ph ! Differential diathermacy of flame, which Mr Willams has based on his pyb- 

| Thermometer Atmosphere Temperature lished table of temperatures J Ericsson 

l 
S ‘ Deg Fah B ‘ab Deg F 
p o H P g | Eo pa yi Ags THE Archives des Sciences Physgues et Naturelles contams a 
62 | 64 4 62 8 | 16 long and admirable article by Prof Plantamow, on the meteo- 
eg: eS, 65 6 | 630 26 rology of Geneva and the Great St Bernard for 1871, a year 
18 6 | 66 5 i 63 2 j 33 of very excep.ion1: weather at these places In a senes of 
‘24 8 670 l 63 4 | 36 carefu.ly compiled tables, the various meteorological phenomena 
30 II 67 3 } 63 6 a9 observed are compared in every possible way, and deserve the 
'36 g | 67 4 | 63 7 | ei] study of meteorologists The second papei 1s an exceedingly 
| 


interesting one from the work published by M de Candolle, 
“Fhistoire des Sciences et des savants depuis deux Siècles,” &c , 
contaimng the resuit of much acute and original research, on 
Transformations of Movement among Organised Beings The 
other two principal papers ale one by M Lanest Favie, on the 
Geology of the Realhgstocke on the banks of Lake Thun, and 
one by MM de la Rive and Sarasin on the rotation under 
magnetic influence of the electric discharge m rarefied gases, 
and on the mechamieal act.on which this discharge may exercise 
in its movement of rotat:on 


Transactions of the Wisconsin Academy of Scuse, Arb, and 
Letters, 1870-72 ‘This academy was orgamised in 1870, “bya 
convention called by the Governor and more than one hundred 
other prominent citizens of the State,” its general objects being 
“the materal, mtellectual, and socal advancement of the 
State,” as well as, or rather by means of the advancement of, 
science, literature, and the arts This first volume of Tran- 
sactions contains some specimens of the work already done 
by the Academy m its virious departments, to which 1s pre- 
fixed an extremely .nteresting 7dsumé of what has already 
been done by Wisconsin for science This 1s followed 
by a long list of papers on various subjects read before the 
Academy since its formation Of the scientific papers contained 
m the volume before us, Dr Lapham contributes one ‘‘ On the 
Classification of Plants,’ Mr J G Knapp “On the Conifer 
of the Rocky Mountains ,” Prof Irving on *‘ The Age of the 
Quartzites, Sclists, and Conglomerate of Sank Co Wisconsin ,” 
Prof Chamberlain a few suggestions, some of them onyinal, as 
to a Basis for the Gradation of the Vertebrata, and Prof 

| Davies “On Potentials and then Application to Physical 
Science ,” in which he attempts to give a physical interpretation 
to the potential function, anc to illustrate it and its use by some 
simple examples We hope the Academy will continue to pro 
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will be seen on examming this table that the temperature ım- 
parted to the thermometer at the eapnation of 36 minutes, was 
only 3 7° F, ım place of 61 2° observed by Mr Williams, the 
rate of discrepancy being thus 37 612==1 1656 
This extraordinary discrepancy between the temperatures 
published by Mr Wilhams im his origial communication, and 
the distances assumed in huis reply to Lord Rosse, having been 
fully established by the experiment, the arrangement was changed, 
the the:mometer being brought with.n 31n of the flames But 
even at this short distance, the thermometer exposed to the 
iadiant heat durmg an interval of 29 minutes, indicated a differ- 
ential temperature of only 22 6° F , m place of 61 2° F as stated 
by Ma Wiliams—a fact clearly showing that the high tempera- 
ture observed by him was owing to the intervention of the boa 
in which he inserted the thermometer Such a box composed 
of polished tin plate, open at the end presented towards the 
flame, was accordingly applied , its position bemg such that the 
space between the thermometer and the flame measured 3 1n, as 
before The 17 jets being ignited and thesupply of gas regu.ated at 
5 cubic feet per hour, the column of the thermometer rose rapidly, 
attaining a height of 136°1n 20 minutes Deducting the tem- 
peratuie of the surrounding air, 63 5°, the increment of heat 
proved to be 72 5°, thus showing that by the intervention of the 
box, the differential temperature was increased thieefold It 
scarcely ,equires explanation that owing to the close proximity 
of the flame the air in the box becomes heated, imparting its heat 
to the thermometer, by cor.vection , while the reflection of the 
heat rays against the sides and bettom of the polished box, ım- 
parts radiant heat to those parts of the bulb which are not ex- 
posed to the duect radiation of the fame 
In view of the foregoing explanation it will be evident that, 
in a properly conducted experiment, the temperatures recorded sta 
in Mi Willams’ table cannot be produced unless the thermo- duce 2s satisfactory work in the future as it has done since it 
meter be placed even nearer than 3m from the flame But | commenced 
admitting that the recorded temperatures could be developed at } We have received number, 8, 9, 10, and 11 of the 
a distance of 3 1n., ıt will be found that the mistake to which ! dAustranan Alechan ec and Fournal of Science and Ari for 
Lord Rosse has called attention 15 fatal to Mr Willams’ de- | August, September, October, and November, and highly 
ductions, Referring to Table B, constructed in accordance with creditable 1s the quality of the contents to its able editor, 
TABLE B | Mr Ellery, Superintendent of Melbourne Observatory, and a 
am ne ee | Hopeful siga of the intelligence and progress of the Australian 
No of jet from | Energy Xo. of Jet from RRN popi it 1s, that se a high-class sage onpil ed 
‘ r ave a paymg circulation in so young a colony r Eller 
S normomerer baa cussed Seansnitic’ himself 1s contributing a pi of valuable and well nile 
trated aiticles on ‘‘ How to make and how to use a Spectro- 
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x pe a ne scope,” while another contributer, ‘‘ Delta,” concludes in the 
3 2'04 12 o yg August number a senes of seven papers on f‘ Spectrum Analysis ” 
4. Or 13 o 69 The sunjects treated of are very various, and mostly practical, 
5 1°56 14 | o 64 but whrtever the subject of an article may be, science and the 
6 1 38 18 o 59 application of scientific principles are never lost sight of 
7 I 23 16 | o 5 g There ıs 2 series of articles on agriculture, ın whrch the 
8 III 17 oSI application of science to this department of industry 1s well 
9 Foo | ilustrated, and in an article on ‘Science and Governs 


ment,” principally with reference to the supply of coal, the 

- - writer concludes thus — There 1s scarcely any subject within 
the theory pomted out by Lord Rosse ın his letter to NATURL, , tne range of material science, however trifling ıt may at first ap- 
it will be seen that each pair of jets su far from developing an ' pear, that has not a direct and important interest fo1 the whole 


equal amount of radiant energy, as indicated by Mr, Williams’ | community, and especially for those who hold the responsibility 
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of conducting the afas and guaiding the interests of the State ” 
Would that all ministers would realise and act upon the great 
truth, so clearly and pithily expressed Mr Ellery contributes 
monthly a veiy valuable and interesting set of “Astronomical 
Notes,” in which he gives all the details m a tabular form neces- 
sary to find out the positions, on the first of each month, of the 
planets, nebulæ, clusters, and double and other peculiar stars 
We hope the journal will have all the success ıt well deserves 
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Royal Society, Jan 30 —Prof Geoige Busk, vice-president, 
in the chair The following communications were rerl — 
“ Xote on the Ongin of Bactsi:a, and on their Relation to the 
Process of Putrefaction” By Dr H Chailton Bastian, F RS 

In his now celebrated memoir of 1862, M Pasteur asserted 
and claimed to have proved (1) that the putrefaction occurrmg 
an certam previously boiled fluids after exposure to the air was 
due to the contamimation of the fluds by Bateri, or their 
germs, which had before existed in the atmosphere, and 
(2) that all the organisms found in such fluids have been 
derived more or less immediately fiom the reproduction of | 
germs which formerly existed in the atmosphcie 1 

‘The result» of a long series of experiments have convinced me 
that both these views are untenable 

In the first place, it can be easily shown that living Ba teria, 
or their germs, exist very sparingly in the atmosphere, and that | 
solutions capable of putrefying are not commonly mfected from | 
this source | 





It has now been very definitely asceitaned that certain fluids | 
exist which, after they have been boiled, are incapable of giving 
birth to acter za, although they continue to be quite suitable for 
the support and active multiplication of any such organisms as 
may have been purposely added to them Amongst such fluids 
I may name that now commonly known as ‘* Pastetr’s solution, ’ 
and also one which I have myself more commonly used, con- 
sisting of a simple ac,zeous solution of neutral ammonic tartrate | 
and neutral sodice sulphate * When portions of either of these | 
fluids are boiled and poured inte supe.heated flasks, they will 
continue quite clear for many days, or even for weeks—that 1s 
to say, although the short and rather narrow neck of the flask 
remains open the fluids will not become turbid, and no Bacteria 
are to be discovered when they are submitted to mncrosco- 
pical examination 

But in order to show that such fluids are still thoroughly 
favourable media for the multiplication of Bacter:ı4, all that 1s | 
necessary is to bring either of them into contact with a glass 
rod previously dipped into a fluid containing such organisms | 
In about thirty-six hours after this has been done (the tempera- 
ture bang about 80° F ), the fluid, which had hitherto remained 
clear, becomes quite turbid, and 1s found, on examination with 
the microscope, to be swarming with Barte ‘a t 

Facts of the same kind have also beenshown by Dr Burdon 
Sanderson to hold good for portions of boiled ‘‘ Pasteur’s 
solution” Air was even drawn through sucha fluid daily for a 
time, and yet ıt continued free from Aacé:7 ia 

Evidence of this kind has already been widely accepted as 
justifying the conclusion that hving acerta or their germs are 
ether wholly absent from, or, at most, only very sparingly 
distributed through the atmosphere ‘The danger of infection 
from the atmosphere having thus been got md of and shown to 
be delusive, I am now able to bring forward o her evidence 
tending to show that the first Aacterta which appear in many 
boiled infusions (when they subsequently undergo putrefactive 
changes) are evolved de ovo im the fluids themselves 
experiments are moreover so simple, and may be so casily 
repeated, that the evidence which they are capable of supplying 
les within the reach of all 

That boiling the experrmental fluid destroys the hfe of any 
Bactria or Backs ta germs pie-existing therein 1s now almost uni- 
veisally admitted It may moieover be easily demonstrated 
If a portion of “ Pasteur’s solution ” be puiposely infected with 
boiled a: fer ta and subsequently poled for two or thiee minutes, 1t 
wil continue (if left in the same flask) clear for an imdefinite 
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* In the proportion of 10 grains of the former and 3 of the latter to 1 ounce 
of distilled water 

t Ine Modes of Omin of Lowes Urpimsas 1391, pp 30, Sf 

$ Thirteenth Report of the Medical Officer of the Privy Countil (1872), 
P 59 
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period , whilst a s milarly infected poition of the same fluid, not 
subsequently boiled, will rapidly become turbid Precisely 
similar phenomena occur when we operate with the neutral flud 
which I have previously mentioned, and yet M Pastcur bas 
ventured to assert that the germs of acre) za are not destioyed in 
neutral or slightly alkaline fluids which have been mercly raised 
to the borling-point * 

Even M Pasteur, however, admits that the germs of Lachs7a 
and other allied organisms are killed im slightly acid fluds which 
have been boiled for a few minutes, so that there 1s a perfect 
unammuity of opman (amongst those best qualified to judge) as 
to the destructive effects of a heat of 212° F upon any Zacterta 
or Packrta germs which such fluids may contain 

Taking such a fud, therefore, in the form of a strong filtered 
infusion of turmp, we may place it after ebullition in a super- 
heated flask with tae assurance that it contams no hving orgi- 
nisms Having ascertained also by our previous experiments 
with the boiled sal ne fluids that there ıs no dange: of infection 
by Ba nria from the atmosphere, we may leave the rather 
narrow mouth of the flask open, as we did 1n these experiments 
But when this 19 cone, the previously clear turnip infusion m- 
variably becomes turbid in one or two days (the temperature 
bemg about 70' F), owing to the presence of myiids of 
Packria 

Thus if we take two simian flasks, one of which conivns a 
boiled ‘‘ Pasteur’s solution,” and the other a boiled turmp mu» 
sion, and if we plice them beneath the same bell-jar, 1t will be 
found that the first fluid remains clear and free from acts ra for 
an indefinite peried, whilst the second invariably becomes turbid 
in one or two days. 

What is the explanation of these discordant results? We 
have a right to 1fcr that all pre-existing life has been destroyed 
m each of the fluids, we have proved also that such fluids are 
not usually infected by Backa derived from the air—in this 
very case, 1n fact, he putrescible saline fluid remams pwe, al- 
though the orzanic infusion standing by its side rapidly puti-fies 
We can only infer, therefore, that whilst the boiled saline solu- 
tion 1s quite incapable of engendering Batat, such orgaaisms 
are ble to arise ae xoro in the boiled organic infusion 

Although this inference may be legitimately drawn from such 
expermments as I hive referred to, fortunately ıt 15 confirmed and 
strengthened by the labours of many investigators who have 
worked undcr tke .nfluence of much more stringent cond:tions, 
and m which c'osed vessels of various kinds have been 
employed $ 

Whilst we may “heiefore infer (1) that the putrefaction which 
occurs in many previously boiled fluids when exposed to the air 
is not due to a contamination by germs derived from the atmo- 
sphere, we have also the same right to conclude (2) that in many 
cases the first organisms which appear in such fluids have arisen 
de uozo, rather than by any process of reproduction from pre- 
existing forms of Ife 

Admitting, therefore, that Bacteria are ferments capable of 
initiating putrefact.ve changes, I am a firm believer also in the 
existence of not-lving ferments under the mfluence of which 
putrefactive changes may be initiated ın certain fluids- -changes 
which are almost invariably accompamed by a new buth of 
hving particles capable of rapidly developing into Bacteria 
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‘(On Just Intonation m Music, with a description of a now 
Instrument for the easy control of all Systems of Tuning other 
than the ordinary equal Temperament” By R H M 
Bosanguet ° 

‘The object of tais communication 1s to place the ımpioved 
systems of tuning within the reach of ordinary musicians , for this 
purpose the theory and practice are reduced to their simplest form. 
A notation ıs descr bed, adapted to use with ordinary written musie 
by which the notes to be performed are clearly distinguished 
The design of a key-board is described, by which any system 
of tuning, except the ordinary equal temperament, can be con- 
trolled, if only the fifths of the system be all equal The design 
is on a symmetrical principle, so that all passages and com‘1a- 
sions of notes are performed with the same handling, in what- 
ever key they occur The theory of the construction of scales 
1s then developed, ‘and a diagram is given, from,whick the chara. s= 


* How unwarrantable such 1 conclusion appears to be, I have elsewhere 
endeavoured tu show See “ Beg unings of lafe,’ 187., vol 1 pp 326-3233, 
and pp 37-7399 

+ see Bez ningsof Lf "sol wu p 35, 7d vol 1 p 463 

t See a recent communi thoi by Prof B -don Sanderson, in NATURE 
January 9 
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teristics of any required system can Le ascertained by inspection 
An account 1s then given of the application of such systems to 
the new key-board, and particularly oF a harmomum, which has 
been constructed, and contains at preseit the division of the 
octave into fifty-three equal intervals ‘u a complete foom Rules 
for tuning are given. Emally, the application of the system of 
fifty-three to the violin 1s discussed 

Throughout the work of former labourers m the same field 1s 
reviewed , the obligations of the writer are due to Helmholtz, 
the late General T Perronet Thompson, E RS, and others 


‘* On the Composition and Origin of the Waters of a Salt 
Spring in Fuel Seton Mine, with a Chemical and Microscopical 
Examination of certam Rocks in its Vicinity” By J Arthur 
Phillips 

After giving some tables, the autho. pioceeds as follows — 
A consideration of the various phenomena connected with the 
occurrence of this and other apparently simular springs, which 
have at different trmes been discovered ın the district, would 
seem to lead to the inference that tie} ail have some more o 
less direct communication with the sea, and that they ae either 
the result of infiltration of sea-wate: through faults, or are true 
and mdependent sources which, before being tapped below the 
sea-level, had found their way to the ocean through faults or 
channels 

The following would appear, ın the piesert state of our know- 
ledge, a pi obable explanation of the orig.n of theLIuel Seton spring 
The cross-course is believed to extend through both granite 
and clay-slate to the sea From the close contact of its 
surfaces, the presence of clay, and from other causes, this 
fault may be supposed not to be unuormly permeable by 
water, which can only follow a circuitous passage In this way 
ıt penetrates to depths where reactions take place, which, 
although not entirely in accordance with the results of daily 
experience ın our labora-ories, can, after the mvestigations 
of M Daulndée, M de Séraimom, and others, be 1eadily under- 
stood By the action of sea wate: on silecates if caleutin, stlicates of 
sodium and chloride of cale um may be produced The sulphate 
of sodium: of the sea-water will be decomposed by this chloride 
of calcium, with the production of sulphate of calctum and 
chloride of sodium The decomposit.on of clayey matter by 
common sall may produce chlorzd: of aluminium and silicates of 
sodium, while the magnesium of the caloride of magnesium 
may be ieplaced by calcitm , lastly, a portion of the potassium 
in the sea-water appears te have been replaced by the Mziu of 
the granite 


Royal Geographical Society, Jan 27 —Major-General Sir 
II C Rawlhnson, K C B, president, in the chair —*‘ Journey 
fiom Bunder Abbas to Meshed, by Seistan,” by Sir Frederick 
Goldsmid The object of the author's joviney was to carry into 
effect a settlement of the frontiers of Seistan, with which he had 
been entrusted He left Bunde: ALbas for the intertor, with his 
party, on December 23, 1871, travelling in an EN E direction 
first towards Bam Beyond Bam and Azizabad, the country was 
fertile and well cultivated , thi» afterwards ceases, and near 
Fahray the central desert begins Beyond this, to the west, 1s 
another tract of mountaimous country, bounding the fertile dis- 
trict of Seistan The Hamun Lake was found dry, except pools 
of water at the mouths of the rivers, and tne party crossed its 
southern part, where the bed was perfectly dry Its limits are, 
however, well-marked by belts of reeds The waters of the 
Helmund near and in the Delta had beea led off by irrigation 
canals The area of Seistan Proper was estimated at 947 square 
mules, and the population at 35,000 Majors St John and 
Lovett, R E, the surveyors attached to the party, had super- 
intended the execution of a new wall map of Persia, which was 
exhibited, and which gave quite a new character to the geo- 
graphy of many parts of Persia The two great central areas of 
desert (1,500 to 3,000 feet above the sea-level) were clearly 
shown, and the snowy-rances running 1n a north-west and south- 
east direction, nearly parallel to the Persian Gulf, well defined 
One of these ranges rises to a height of more tnan 17,000 feet — 
“On the Comparative Geography and Ethnology of Seis- 
tan,” by the Piesident The country physically is dependent 
entirely on the River Helmund , and it 1s probable the earhest 
Aryan colonists diew off the whole of tne water fo. irrigation, 
for in the earliest Geographical Last, that contained in the ** Ven- 
didad,” the countiy was called, not from the lake, but from the 
river Kone of the sites of the cttresand pl*ces named in an- 
cient history could be identified with catanty, Seistan formed 
me most southerly provin e of the a cient Aryan country of 
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MODERN APPLICATIONS OF THE DOCTRINE 
OF NATURAL SELECTION * 


N OTWITHSTANDING the objections which are 
still made to the theory of Natural Selection on 
the ground -that it 1s either a pure hypothesis not 
founded on any demonstrable facts, or a mere truism 
which can lead to no useful results, we find it year 
by year sinking deeper into the minds of thinking 
men, and applied, more and more frequently, to elucidate 
problems of the highest 1mportance In the works now 
before us we have this application made by two eminent 
writers, one a politictan, the other a naturalist, as a means 
of working out so much of the complex problem of human 
progress as more especially interests them 

Mr Bagehot takes for granted that early progress of 
man which resulted in his separation into strongly marked 
races, in his acquisition of language, and of the rudiments 
of those moral and intellectual faculties which all men 
possess , and his object 1s to work out the steps by which 
he advanced to the condition in which the dawn of history 
finds him,—aggregated into distinct societies known as 
tribes or nations, subject to various forms of government, 
influenced by various beliefs and prejudices, and the slave 
of habits and customs which often seem to us not only 
absurd and useless, but even positively injurious Now 
every one of these beliefs or customs, or these aggiega- 
tions of men into groups having some common charac- 
teristics, must have been useful at the time they origi- 
nated, and a great feature of Mr Bagehot’s little book 
1g his showing how even the most unpromising of these, 
as we now regard them, might have been a positive step 
in advance when they first appeared. His main idea 1s, 
that what was wanted ın those early times was some 
means of combining men in societies, whether by the 
action of some common beltef or common danger, or by 
the power of some ruler or tyrant The mere fact of 
obedience to a ruler was at first much more important 
than what was done by means of the obedience So, any 
superstition or any custom, even if it origimated in the 
grossest delusion, and produced positively bad results, 
might yet, by forming a bond of union more perfect than 
any other then existing, give the primitive tribe subject to 
it such a relative advantage over the disconnected families 
around them, as to lead to their increase and permanent 
survival in the struggle for existence In those early days 
war was perhaps the most powerful means of forcing men 
to combined action, and might therefore have been neces- 
sary for the ultimate development of civilisation Free- 
dom of opinion was then a positive evil, for ıt would lead 
to independent action, the very thing it was most essential 
togetrid of In early times isolation was an advantage, 
in order that these incipient societies might not be broken 
up by intermuixture, and it was only after a large number 
of such little groups, each with its own idiosyncrasies, 
habits, and beliefs, had been formed, that it became 


* “Physics and Politics, or, Thoughts onthe Application of the Prin- 
ciples of ‘Natural Selection’ and ‘ Inheritance’ to Polhtical Society” By 

alter Bagehot (Bing and Co, 1872) 

“ Histoire des Sciences et des Savants depuis deux Siècles sutvie d’autres 
études sur les Sujets Scientifiques en particulier sur Ja Selection dans F Espece 
Wumame’’ Par Alphonse de Candolle (Genève H Georg, 1873) 
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advantageous for them to meet to intermingle or to 


Stiuggle together, and the stronger to drive out or exter- 
minate the weaker. Out of the great number of petty 
tribes thus formed, only a few had the qualities which led 
toa further advancement The rest were either extermi- 
nated or driven out into remote and inaccessible or in- 
hospitable districts, and some of those are the “ savages” 
which still exist on the earth, serving as a measure of the 
vast progress of the human race Yet even these never 
show us the condition of the primitive man, they are 
men who advanced up to a certain point and then became 
Stationary — 

“Their progress was arrested at various points, but 
nowhere, not even in the Mill tribes of India, not even in 
the Andainan Islands, not even in the savages of Terra 
del Fuego, do we find men who have not got some way 
They have made their little progress in a hundied dif- 
ferent ways, they have framed with infinite assiduity 
a hundred curious habits, they have, so to say, screwed 
themselves into the uncomfortable corners of a complex 
life, which 1s ode and dreary, but yet is possible, And 
the corners are never the same in any two parts of the 
world Our record begins with a thousand unchanging 
edifices, but ıt shows traces of previous building In his- 
toric times there has been but little progress, in prehis- 
tonic times there must have been much” 

Again our autho: shows how valuable must have been 
the institution cf caste im a certain stage of progiess It 
established the division of labour, led to great perfection 
in many arts, and rendered government easy Caste 
nations would zt first have a great advantage over non- 
caste nations, would conquer them and increase at their 
expense. But a caste nation at last becomes stationary , 
for a habit of action and a type of mind which it can 
with difficulty get md of ıs established in each caste 
When this 1s the case, non-caste nations soon catch them 
up, and rapidly leave them far behind 

This outhne ‘vill give some idea of the way in which 
Mr Bagehot discusses an immense variety of topics con- 
nected with the progress of societies and nations and the 
development of their distinctive peculiarities The book 
is somewhat d'scursive and sketchy, and it contains 
many statements and ideas of doubtful accuracy, but ıt 
shows an abundance of ingentous and original thought 
Many will derrur to the view that mere accident and 
imitation have been the origin of marked national pecu- 
liarities , such as those which distinguish the German, 
Irish, French, English, and Yankees “The accident of 
some predominant person possessing certain peculiarities 
set the fashion, and ıt has been imitated to this day”, 
and again, “ Great models for good or evil sometimes 
appear among men who follow them either to improve- 
ment or degradation” This is said to be one of the 
chief agents in “ nation-making,” but a much better one 
seems to be the affinity of like for like, which brings and 
keeps together those of hke morals or religion or social 
habits, but both are probably far inferior to the long- 
continued action of external nature on the organism, not 
merely as it acts ın the country now inhabited by the 
particular nation, but by its action during remote ages 
and throughout all the migrations and intermixtures 
that our ancestors have ever undergone We also find 
many broad statements as to the low state of morality 
and of intellect ın all prehistoric men, which facts hardly 
warrant, but this 1s too wide a question to be entered 
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upon here, In the concluding chapter, “The Age of 
Discussion,” there are some excellent remarks on the 
restlessness and desire for immediate action which civi- 
hsed men inherit from their savage ancestors, and how 
much ıt has hindered true progress, and the following 
passage, with which we will conclude the notice of Mr, 
Bagebot’s book, might do much good if by means of any 
skilful surgical operation it could be firmly fixed in the 
minds of our legislators and of the public — 


“Tf it hid not been for quiet people, who sat still and 
studied the sections of the cone, 1f other people had not 
sat still and worked out the doctrine of chances, the most 
‘dreamy moonshine,’ as the purely practical mind would 
consider, of all human pursuits , if ‘idle star-gazers’* had 
not watched long and carefully the motions of the 
heavenly bodies, our modern astronomy would have been 
impossible , and without astronomy, ‘ our ships, our colo- 
nies, our seamen,’ all that makes modern life, could not 
have existed Ages of quiet, sedentary, thinking people 
were required before that noisy existence began, and 
without those pale preliminary students, it never could 
have been brought into bemg And nine-tenths of 
modern science 1s, in this respect, the same, ıt 1s the 
produce of men whom their contemporaries thought 
dreamers—who were laughed at for caring for what did 
not concern them—-who, as the proverb went, ‘walked 
mto a well from looking at the stars -who were believed 
to be useless, if anyone could be such And the conclu- 
sion is plain, that 1f there had been more such people, 1f 
the world had not laughed at those there were, if rather 
1t had encouraged them, there would have been a great 
accumulation of proved science ages before there was 
It was the irntable activity, the ‘wish to be doing some- 
thing,’ that prevented ıt Most men inherited a nature 
too eager and too restless to find out things, and even 
worse—with thei idle clamour thev ‘ disturbed the biood- 
ing hen,’ they would not let those be quiet who wished to 
be so, and out of whase calm thought much good might 
have come forth Ifweconsider how much good science 
has done, and how much it 1s doing for mankind, and if 
the over-activity of men 1s proved to be the cause why 
science came so late into the world, and ıs so small and 
scanty still, that will convince mos: people that our over- 
activity 1s a very gieat evil” 


In the second work, of which we have given the title, 
the veteran botanist, Alphonse de Candolle, sets forth his 
ideas on many subjects not immediately connected with 
the science in which he ıs so great an authority The 
most important, though not the longest, essay in the 
volume ıs that on “Selection in the Human Race,” in 
which he arrives at some results which differ consider- 
ably from those of previous writers In a section on 
“Selection in Human Societies or Nations,” we find a 
somewhat novel generalisaion as to the progress 
and decay of nations Beginning with small inde- 
pendent states, we see a gradual fusion of these into 
larger and larger nations, sometimes voluntary, some- 
times by conquest, but the fusion always goes on, and 
tends to become more and more complete, till we have 
enormous aggregaticns of people under one government, 
in which local institutions gradually disappear, and re- 
sult m an almost complete political and social untformity 
Then commences decay , for the individual 1s so small a 
unit, and so powerless to influence the Government, that 
the mass of men 1esign themselves to passive obedience. 
There is then no longer any force to resist internal or ex- 
ternal enemies, and by means of one or the othe: the 
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“vast fabric” 1s dismembered, or falls mm ruins. The 
Roman =mpire, and the Spanish Possessions in America, 
are examples of this process in the past, the Russian 
Empire and our Indian Possessions will imevitably 
follow the same order of events in a nat very distant 
future 

Although M de Candolle is a firm believer in Natural 
Selection, he takes great pains to show how very irregular 
and uncertain it is nits effects The constant struggles 
and wars among savages, for example, might be supposed 
to lead to so 11gid a selection, that all would be nearly 
equally strong and powerful, and the fact that some 
savages are so weak and incapable as they are, shows, he 
thinks, shat the action of natural selection has been 
checked by various incidental causes He omits to notice, 
however, that the struggle between man and the lower 
animals was at first the severest, and probably had a 
considerable influence in dete:mining race-characters, 
It may be something more than accidental coincidence 
that the most powerful of all savages—the negroes—in- 
habit a country where dangerous wild beasts most 
abound , while the weakest of all—the Australians—do 
not come into contact with a single wild animal of which 
they need be afraid. 

Selection among barbarous nations will often favour 
cunning, lying, and baseness , vice will gain the advan- 
tage, and nothing good will be selected but physical 
beauty Civilisation is defined by the prepondeiance of 
three facts—the restriction of the use of force to legiti- 
mate defence and the repression of illegitimate violence, 
speciality of professions and of functions, and individual 
liberty of opmıon and action under the general restriction 
of not injuring others, By the application of the above 
tests we can determine the comparative civilisation of 
nations, but too much civilisation 1s often a great danger, 
for ıt inevitably leads zo such a softening of manners, 
such a Aatred of bloodshed, cruelty, and injustice as to 
expose a nation to conquest by its more warlike and Jess 
scrupulois neighbours Progress in civilisation must 
necessarly be very slow, and to be permanent must per- 
vade all classes and all the surrounding nations, and ıt 1s 
because past civilisations have been too partial that there 
have been so many relapses mto comparative barbarism. 
All this 1s carefully worked out, and is well worthy of at- 
tention 

In the last sec:1on, on the probable future of the human 
race, we have some remarkable speculations, very dif- 
ferent from the somewhat utopian views held by most 
evolutionists, but founded nevertheless on certam very 
practical considerations. In the next few hundred or a 
thousand years the chief alterations will be the extinction 
of all the less dominant races, and the partition of the 
world among the three great persistent types, the whites, 
blacks, and Chinese, each of which wiil have occupied 
those portions of the glabe for which they are best 
adapted But, taking a more extended glance into the 
future, af 50,000 or 100,000 years hence, and supposing 
that no cosmical changes occur to des'roy, wholly or 
partially, the human race, there are certain well-ascer- 
tained fac’s on which to found a notion of what must by 
that time have occurred In the hist place, all the roal 
and all the metals available will then have been exhausted, 
and even if men succeed in finding other sources of heat, 
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and are able to extract the metals thinly diffused through 
the soil, yet these products must become far dearer and less 
available for general use than now Railroads and steam- 
ships, and everything that depends upon the possession 
of large quantities of cheap metals, will then be impos- 
sible, and sedentary agricultural populations ın warm and 
fertile regions will be the best off Population will have 
lingered longest around the greatest masses of coal and 
Iron, but will finally become most densely aggregated 
within the tropics But another and more serious change 
is going on, which will result in the gradual diminution 
and deterioration of the terrestrial surface Assuming the 
undoubted fact that all our ex.sting land 1s wearing away 
and being carried into the sea, but by a strange oversight, 
leaving out altogether the counteracting internal foices, 
which for countless ages past seem always to have raised 
ample tracts above the sea as fast as subaerial denudation 
has lowered them, ıt 1s argued that, even if all the land 
does not disappear and so man become finally extinct 
yet the land will become less varied and will consist 
chiefly of a few flat and parched-up plains, and volcanic 
or corallineislands Population will by this time neces- 
sarily have much diminished, but ıt ıs thought that an 
intelligent and persevering race may even then prosper 
“They will enjoy the happiness which iesults from a 
peaceable existence, for, without metals or combustibles 
it will be difficult to form fleets to rule the seas o1 great 
armies to ravage the land ,” and the conclusion 1s that, 
“such are the probabilities according to the actual 
course of things” Now, although we cannot admit 
this to be a probability on the grounds stated by 
M de Candolle, ıt does seem a probability, at some 
more distant epoch, on oher grounds The great 
depths of the oceans extend over wide areas, whereas the 
great heights of the land are only nariaw ridges and 
peaks , hence it has been calculated that the mean height 
of the land 1s only 1,000 feet, while the mean depth of 
the sea ıs about 15,000 feet But the sea ıs 2$ times 
as extensive as the land, so that the bulk or mass 
of the land above the sea level will be only about one 
thirty-seventh of the mass of the ocean Now, does not 
this small proportion of bulk of lind to water render ıt 
highly probable that the forces of elevation and depression 
should sometimes cause the total or almost total sub- 
mersion of the land? Of such an epoch no geological 
record could be left because there cauld be no strata 
for ned, except from the dedrzs of coral islands, and such 
a period of destruction of the greater part of terrestri | 
life may have repeatedly occurred between the period 
when the several Primary or Secondary formatio s were 
deposited At all events, with such a proportion of land 
and sea surface as now exists, with such a small bulk o! 
land above the enormous bulk of water, and wuh no 
known cause why the diy land rather than the sea-bottom 
should be constantly elevate1, we must admit it to be 
almost certain that great fluctuations of the area of the 
land must occur, and that, while those fluctuations could 
not very considerably increase the area of the land 
they might immensely dimmish it. There is here, 
therefore, a cause for the possible depopulation of the 
earth hkely to occur much sooner than any cosmical 
catastrophe 

The largest and most elaborate essay in the volume ts 
that on the “ History of the Sciences and of Scientific 


Men for the last two Centuries.” In this the author 
endeavours to arrive at certain conclusions as to the pro- 
gress of science under different conditions and in different 
countries, the influence of political institutions and of 
heredity, and various other phenomena, by a method which 
is novel and ingenious He takes account only of the 
men honoured as foreign associates or members by the 
three great European Scientific bodies, the Royal So- 
ciety of London and the Paris and Berlin Academies, 
By this means he avoids all personal bias, and secures, 
on the whole, impartiality. The tables drawn out by this 
method are examined in every possible way, and the results 
worked out in the greatest detail The main conclusion 
arrived at 1s the determination of a series of eighteen 
causes favourable to the progress of science, and it 1s 
shown that a large proportion of these are present 
in a considerable degree in countries where science 
flourishes, while they are almost wholly absent in bar- 
barous or semiu-civilised countries where science does 
not exist 

Another interesting essay 1s that on the importance for 
science of a dommant language, and ıt contains some 
very curious facts as to the way in which the English 
language 1s spreading on the Continent M de Candolle 
believes that in less than two centuries English will be the 
dominant language, and will be almost exclusively used ın 
scientific works, 

There are also short but very mteresting essays on 
methods of teaching drawing and developing the ob- 
serving powers of children, on statistics and free will, 
and on a few other subjects of less importance, all of 
which are treated in a thoughtful manner, and ulustrate 
one of the views on which much stress is laid in this work, 
vız, that the mental faculties which render a man great 
In any science are not special, but would enable him to 
attain equal eminence in many other branches of science 
01 ın any profession al or political career, 

ALFRED R, WALLACE 





HACKEL ON SPONGES 


Die Kalkschwanmme Eme Monographie. Von Ernst 
Hackel 2 vols, with an additional vol. of 60 htho- 
graphic plates (Berlin, 1872 ) 

fhe splendid contribution to the knowledge of the 

sub-class of Calcareous Spanges is warthy of the 
high reputation of Prof, Ha-kel In the preface he 
speaks of ıt as one of the many resu'ts of the stimulus 
given to zoology by the Darwintan Theory ; and the list 
of those who have con ribated the materials on which this 
monograph 1s based 1s honourable alike to the author and 
to the friendly helpers from our own and every other 
civilised country It includes the names of Agasgiz from 
the United States, Allman from Edinburgh, Percival 

Wright from Dubun, Barboza du Bocage from Lisbon, 

Lacaze Duthiers from Paus, the lamented Claparède from 

Geneva, Eschmirk and Sars from Christiania, Steenstrup 

from Copenhagen, and Lieberkuhn, Peters, Oscar 

Schmidt, Semper, von Siebold and many others from 

Germany In addition to this, the author has himself 

collected sponges in Helgoland, Nice, Naples, Messina, 

the Canaries and Mogador, Algesiras, Bergen, and the 
neighbouring Norwegian coast, and lastly inthe Adniatic 

Sea. 
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With this admirable material, and, what 1s no less 
important, with the philosophical spint which a mere 
specialist always lacks, ıt ıs no wonder that a work of the 
first importance has been produced, 

The first chapter gives an apprec.ative account of the 
admirable labours of Prof Grant, and of the subsequent 
contributions to the subject by Johnston, Bowerbank, 
Lieberkuhn, Carter, Oscar Schmidt, and Kolliker The 
defects of Mr. Bowerbank’s “ Monograph of British 
Sponges” are clearly pointed out, but its great merits 
receive equally cordial recognition, while the criticism 
passed on Dr, Gray’s “ Classification” 1s as just as if is 
severe. 

After a description of the methods of examination, the 
author proceeds to give a detailed account of the anatomy 
and natural history of the calcareous sponges, and this 
occupies the greater part of the first volume. The 
second 1s devoted to 2 detailed description of the whole 
group in systematic order, with diagnosis of species 
and ample synonomy. The plates in the third volume, 
drawn by Prof Hackel with the camera lucida, are 
admurably exact, though artistic effect 1s sometimes sacri- 
ficed to a somewhat diagrammatic clearness. They 
remind one of the excellent illustrations of Bronn’s 
“ Thierreich.” 

The class of sponges 1s divided into F2drospongia, m- 
cluding most of Grant’s and Bowerbank’s siliceous and 
ceratose genera, A/yxospongie, represented by Halisarca 
and Calcispougie vel Grantie This third class con- 
tains three families, Ascones (Leucosolenia Bowerbank), 
Leucones (Leuconia Bowerbank), and Sycones (Grantia 
Bowerbank), represented by Ascetta Leucetta and Sycetta 
respectively The genera are chiefly characterised by 
their spicula 

The author agrees with Oscar Schmidt in deducing all 
known sponges from a single primitive form (Archi- 
spongia, Protospongta), which he supposed to have re- 
sembled fat:sarca more than any other existing genus 
He regards the class as very distinct from the Protozoa, 
and most nearly related to the Ccelenterata, a view with 
which English readers are familiar from Mr E R Lan- 
kester’s interesting paper on Zoological Affinities of 
Sponges in the Annals and Magazine of Natural History 
(vol vi. 1870) Indeed ıt was the position taken by 
Leuchart himself in 1854, seven years after the sub king- 
dom of Coelenterata had been established by himself and 
Fiey If we admit that each sponge-pyram:d is not a 
colony of Protozoa, but a multicellular organism, its likeness 
to a polyp is very striking the chief differences are the 
absence of tentacles and of thread-cells The latter struc- 
tures, however, have, we believe, been detected in some 
Mediterranean sponges since the publication of Prof 
Hackel’s work. 

Comparing the “ Stammbaum ” given at the end of the 
first volume with that in the third edition of the “ Schopf- 
ungsgeschichte” (1872), published five months earlier, we 
find that the author now makes all sponges descend 
through “Archispongia,” and “ Protascus” from an 
equally hypothetical “ Gastraea,” while the Ccelenterata 
diverge fiom Protascus as Archydra This makes the 
affinity less close between Myxospongize on the one 
hand, and between Calcispongiz and Coralligena on the 
other, The modification brmgs the Stammbaum nearer 


to the classifications actually used by other zoologists 
and is so far an advantage. 

With regard to nomenclature, Prof. Hackel defends 
the proposal which he made in 1869 to revive the old 
name of Zoophyta (used by our countryman Wotton in 
1552) in order to inclcede sponges (or Porifera) and Cœ- 
lente ata (or, as he prefers to call them, Acalephe) Ad- 
mitting the justice of the classification, there seems no 
sufficient justification for the change of names. I Priority 
belongs to the name given by those who first establish 
true affinities, and not to vague and fanciful names given 
two hundied years before Linneus 2 To say ‘ Zoo- 
phyta” ıs no worse a name to revive than “ Vermes” 1s 
sufficiently to condemn it 3 Whether the cavity in a 
sea~anemone 1s all stomach or partly perivisceral may 
admit of dispute, but “ Ccelenterata” only affirms that the 
animal 1s hollow, and if the term suggests either interpre- 
tation, it rather lends itselfto Prof Hackel’s. 4 If another 
word must be invented to apply to Anthozoa (or “ Coralla ”), 
and Hydrozoa (or “ Hydromedusz”) m common, Huxley's 
“ Nematophora,” suggested in 1851, 1s just as good as 
“ Acalephz,” waich was used in a more restricted sense 
by Cuvier. But it 1s not impossible that before long 
neither term will be properly exclusive of sponges, 

These perpetual changes of names and invention of 
fresh ones to fit kinsfolk of every shade of propinquity 
and even avowediy mythological ancestors, 1s a real draw- 
back to the value of such excellent works as this, and 1s 
almost as bad as the endless nomenclature of the species- 
mongers with whom Prof Hackel is so justly mndignant 
However the new wine is still working, and we may say 
of even “endless genealogies ”— 

“ Doch sind wir auch mit diesen nicht gefahrdet, 
In wenig Jahren wird es anders sein 
Wenn sich der Most auch ganz absurd geberdet, 
Es gibt zuletzt doch noch ’nen Wein ” 
And this book will remain an important contribution to 
philosophical zoology, no less than to the special history 
of the group to which ıt 1s devoted. P'S; 
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OUR BOOK SHELF 


Grutesgue Animais Invented, Drawn, and Described 
by E W Cooke, RA, FRS, FGS, FZS, &c 
(London Longmans, Green, and Co., 1872 ) 


Mr. E. W COOKE possesses so high a reputation, not 
only as one of the leading artists of the day, but also as 
a man eminently devoted to science, as evidenced by 
the fact of his having attained the double distinction 
of Royal Academician and Fellow of the Royal Society, 
that anything proceeding from his pencil cannot fail to 
be worthy of notice, and we have accordingly looked 
through this quaint collection of facsimile drawings with 
very great interest Mr Cooke states, in his preface, that 
he commenced this series of “ grotesque combinations,” 
to which he also assigns the euphonious title of “ Ent- 
wickelungsgeschicte” (history of development), while 
seeking rest and relief on the Somersetshire Coast after 
the diss:pation attendant upon the meeting of the British 
Association at Manchester, in 1864, and that the idea of 
publication was forced upon him by friends who wished 
to have copies of the drawings We are not suiprised at 
his numerous friends and admurers desirimg that these 
results of his holiday recreations should be given to the 
world , for apart from the merits of the drawings in an 
artistic pont of view, containing, as they do, powerful 
delineations of animal forms, they exhibit a singular ang 
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amusing fertility of imagination, the dzsyecta membra of 
birds, beasts, and fishes, being worked up together in a 
variety of fantastic forms which it would puzzle Mr. 
Darwin or Professor Owen to classify The plates are 
accompanied by short descriptions, also by Mr Cooke, 
and intended, he says, “as a key to aid the unintiated 
in animal lore” We give our readers the following 
descriptions as a sample —“ Plate v No 1 An odd 
fish—Platax—with dress of a bivalve shell, Pecten 
Gibbosus The feet of a sprat-loon, Colymbus Stel- 
latus, and tail of Beroe, No 2. Eucrinus entrocha, 
a Lily-encrinite, wears the head-dress of a porpita, one 
of the Acalephe. Her dress being of Flustia, her right 
arm ıs a Pentelasmis, her left a species of Serpula 
No.3 This pig-faced lady, whose body 1s ‘ Parasmulia 
centralis} has wings of Avicula cygnipes (both species 
from the chalk), and limbs of a bird (species unknown) 
.Platex No 1 This scaly creature, capped by Cepha- 
laspis, has the feet of a Brazilian porcupine, the hetero- 
cercal tail of a Paleeozoic fish, and the lower jaw and 
tusks of Dimotherium wherewith to scratch himself . Plate 
xu No 3 This ancient spinster, truly Palaeozoic, has the 
triturating teeth of a fish, Cestraczon Philipi , her cap 1s 
an Argonauta, her body that of the Port Jackson shark, 
her fan (Spanish, of course) a Renilla Jszs Azppurzs iui- 
nishes her arms.. Plate xvin No 1. This hollow cha- 
racter, formed of the lower jaw of the hippopotamus, has 
very diverse arms, the right being an Ancyloceras, the left 
Hamutes attenuatus Has head-gear 1s well got up with 
hide, horns, and the beak of aspoonbill' . Plate xx 
No. 1, thanks to Monte Bolca and its elevated stiata of 
dried fish, we have Semzophorus vellifer (a fish of the 
Eocene.) With Scutes on his neck, and the claws of a 
lion, he walks his chalks, an upper cretaceous shell, 
Plagwostoma spinosum, defends his body” Many of the 
plates remind us of the gambols of the crustacez and 
other marine animals in Badı? and Bzzou, and we have 
no doubt that Mr Boucicault, in his next attempt to “ 1m- 
piove the British Drama,” will find in this volume an 
endless variety of suggestions for humorous stage effects 
We must not omit to mention the admuable manner in 
which the drawings have been reproduced by Mr Sawyer 
of the Autotype Fine Art Company, the plates being 
exact facsimiles of the drawings We anticipate an ex- 
tensive circulation for this beautifully-executed and enter- 
taining work, G ee ame OF 


Abstract of the Reports of the Surveys and other Geo- 
graphical Operations in India for 1870-71. 


WE learn from these 1eports that during the season of 
1870-71, the Great Trigonometrical Survey has been pro- 
ceeded with on six series, and the complete work 1s repre- 
sented by 11,203 square miles of principal, and 10,076 of 
secondary triangulation The total area surveyed up to 
1871 by the Topographical Surveys which do not ın- 
clude the Topographical work of the Trigonometrical 
Survey, 1s 665,909 square miles, three times the area of 
France The Geological Survey has been going on more 
biiskly than ın previous years, and the Geological Sur- 
veyors are gradually building up the materials which will 
enable a geological map of India to be prepared The 
tidal observations, from which much was expected, and 
for which gauges were made and sent out to India moie 
than two years ago, were not gone on with on account of 
the financial difficulties of the Indian government The 
government has finally adopted Mr Hunter’s plan for the 
spelling of Indian names, ıt 1s as near an approach to 
what ıs known as the “scientific system,” as the public in 
the present state of education are able to endure The 
“scientific system” consists ın scrupulously rendering 
letter for letter, without any particular care to preserve 
the pronunciation Uniformity in the spelling of geo- 
graphical names ıs a great matter, no matter on what 
principle it may be based. 


A 


LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondenis, No notice is taken of anonymous 
communications ] 

Inherited Instinct 
THE following letter seems to me so valuable, and the 
accuracy of the statements vouched for by so high an authority, 
that I have obtained permission from Di Huggins to send tt 
for publication No one who has attended to animals either 
in a state of nature or domestication will doubt that many 

special fears, tastes, &c , which must have been acquired at a 

remote period, are now stnctly inherited This has been clearly 

proved to be the case by Mr Spalding with chickens and 
turkeys just born, in his admnable article recently published 
in M€acmullan’s Magazine It ıs probable that most ın- 
herited or instinctive feelings were onginally acquired by 

slow degrees through habit and the experience of their utility , 

for instance the fear of man, which as I showed many 

years ago, 1s gained very slowly by birds on oceanic islands 

It is, however, almost certain that many of the most wonderful 

instincts have been acquired independently of habit, thiough the 

preservation of useful variations of pre-existing instincts Other 

Instincts may have arisen suddenly in an individual and then 

been transmitted to its offspring, independently both of selection 

and serviceable experience, though subsequently strengthened 
by habit The tumbler-pigeon ıs a case in point, for no one 
would have thought of teaching a pigeon to turn head over 
heels ın the air, and until some bird exhibited a tendency ın this 
direction, there could have been no selection In the following 
case we see a specialised feeling of antipathy transmitted through 
three generations of dogs, as well as to some collateral members 
of the same family, and which must have been acquired within a 
very recent period Unfortunately ıt 1s not known how the feel- 
ing first arose ın the grandfather of Dr Huggiıns’s dog We 
may suspect that ıt was due to some ill-treatment , but it may 
have originated without any assignable cause, as with certain 
animals in the Zoological Gardens, which, as I am assured by 

Mr Bartlett, have taken a strong hatred to him and others with- 

out any provocation As far as it can be ascertained, the great- 

grandfather of Dr Huggins’s dog did not evince the feeling of 
antipathy, described ın the following letter 
CHARLES DARWIN 


“I wish to communicate to you a curious case of an inherited 
mental peculiarity I possess an English mastiff, by name 
Kepler, a son of the celebrated Turk out of Venus I brought 
the dog, when six weeks old, from the stable ın which he was 
born The firsttrme I took him out he started back ın alarm 
at the first butcher’s shop he had ever seen I soon found he 
had a violent antipathy to butchers and butchers’ shops When 
six months old, a servant took him with her on an errand At 
ashort distance before coming to the house, she had to pass a 
butcher’s shop , the dog threw himself down (being led with a 
string), and neither coaxing nor threats would make him pass 
the shop The dog was too heavy to be carried, and as a 
crowd collected, the servant had to return with the dog more 
than a mule, and then go without him This occurred about 
two years ago The antipathy still continues, but the dog will 
pass nearer to a shop than he formerly would About 
two months ago, in a little book on dogs published by 
Dean, I discovered that the same strange antipathy 1s 
shown by the father, Turk. I then wrote to Mr Nichols, the 
former owner of Turk, to ask him for any information he might 
have on the point He replted—‘I can say that the same anti- 
pathy exists in King, the sire of Turk, in Turk, m Punch (son of 
Turk, out of Meg) and in Pans (son of Turk, out of Juno). 
Paris has the greatest antipathy, as he would hardly go mto a 
street where a butcher’s shop 1s, and would run away after passing 


282 NATURE 


(Fed; 13, 1873 





it, When a cart with a butchet’s man came into the place where 
the dogs were kept, although they could not see him, they all 
were ready to break their chains, A master-butcher, dressed 
privately, called one evening on Paris’s master to see the dog 

He had hardly entered the house before the dog (though shut ın} 
was so much excited that he had to be put into a shed, and the 
butcher was forced, to leave without seeing the dog The same 
dog at Hastings made 4 spring at a gentleman who came into the 
hotel The owner caught the dog and apologised, and satd he 
never knew him to do so before, except when a butcher came to 
his house The gentleman at once said that was his business 

So you see that they inherit these antipathies, and show a great 
deal of breed’ “WILLIAM HucGeins” 


PON Haile aee 


The unreasonable 


My attention has directed itself to a letter by Dr Ingleby 
in your last numbe1, containing two curious but inconsistent 
misrepresentations of my wcids, and therein something that, if 
the writer were not Dr Ingleby, might be called an instructive 
instance of cynophatnism or loggimangerness—the behaviour of 
one who will neither understand a thing himself, nor allow other 
folk to understand it As, however, the writer 1s Dr Ingleby, 
I feel sure that a less cursory contemplation of the matter will 
modify his views 

The following doctiines are in the X7 — 

1, At the basis of the natural order 1s a transcendental object, 

“Das frauscendentale Object, welches den ausseren Erschei- 
nungen, inglerchen das, was der inneren Anschauung 
zum Grunde liegt, ist weder Materie, noch ein denkendes 
Wesen an sich selbst, sondern em uns unbekannter 
Grund der Erscheinungen, die den empirischen Begriff 
von der esten sowohl als zweten art an die Hand 
geben ” (IVth Paralogism, of Ideahty , Zz st Edition ) 


2 The transcendental object 1s «zrcasonable, or evades the 
processes of human thought. 
(a) Of the sensibility -—— : 

‘‘Dienichtsinnliche, Ursachediese: Vorstellungen ist uns 
ganzlich unbekannt, und diese konnen wir daher: nicht 
als Object anschauen ?, (ViIth section of Antithetic) 

(4) Of the understand ng — 

t Unser Verstand . Dinge an sich selbst (nicht als Ersch- 
emungen betrachtet) Vowmenanennt. Aber ersetzt sich 
auch sofort selbst Grenzen, sie duich keine Kategorien 
zu erkennen, mith sie nur unter dem Namen eines 
unbekannten Etwas zu denken ” (Ground of distinction 
bet vcen Phenomena and Noumena ) 

3. The doctrine of the contradictions 15 one means by which 
we know this 

“Mann kann aber auch umgekehrt aus dieser Antinomie 

die transcendentale Idealitat der Lrscheinungen 
mdırect beweisen,” &c, (VIIthsection of Antithetic ) 
The Kantian theory had two legs to stand upon, one the 
alleged necessity of mathematical axioms, the ober these alleged 
necessary contradictions in our ideas of the natural order How 
completely the first has been amputated I hope to have shortly 
an opportunity of showing in a couse of lectures at the 
Royal Institution The doctrine, that we may infer the exist- 
ence of an unknowable from supposed contradictions in the 
knowable, *‘has been developed and extended by the great suc- 
cessors of Kant,” and when m ‘‘a later form” these contra- 
dictions were set forth from an ultimately empirical standpoint 
(zot that of Hamilton, but of Spence, as stated m my note) the 
doctrine became fit for notice in a scientiic Jecture Only the 
contradictions themselves, however, could be criticised, and not 
the step from them to the existence of the unknowable, or the 
unknowability of the existent And Kant’s name couid only be 
mentioned as the historical starting-point of the doctrine , whose 
importance for the empiricist 1s mainly due to the modifications 
if has undergone since his time 
If Dr Ingleby will kindly look at my lecture (Afecmzllan’s 
dagaune, October 1872) again, he will see that I have attri- 
buted to Kant no more than the above quoted doctrines; that I 
never pretended to expound Kant’s form of them, or then 1 lation 
to the rest of his system , and that I never said nor accused any- 
body of saying either that the antithetic was unreasonable, or 


In regard to the other misrepresentations he speaks of, I shall 
be very glad incced to be told of them, and ta be set right, pro- 
vided only they exist in my words, and not in the exuberant 
Imayination of my critic 

London, Feb 9 W K CilFrorD 

P S —Tbere is an important error m p 508 of the lecture in 
question, The sarface-tension of camphor and water 1 /ess than 
that of water, rot g. eater, as there stated The general argu- 
ment depends only on there being a difference 





Prof, Chiford on Curved Space 


THE friend, who fas I stated in my letter ın NATURE, Feb 6) 
called my attention co Prof Chifford’s acdress in Macmillan s 
Magazine fo“ October last asked me certain questions respecting 
curved space, wich I was quite unable to answer and another 
frierd, occupying the foremost place among English philoso- 
phers, has smece communicat.d to me the great discomfort which 
Prof Cliffori’s views had occasioned him, and suggested that I 
should comment upon them ın NATURE I am not sure that 
wha: I have to say will prove to be helpful either to my discom- 
forted friend, or to truth yet the doctrine of curved space 1s so 
extraordinary in itself and so momentous in its consequences, if 
it be true, that 1. 1s a fair subject for sceptical scrutiny More- 
over, I do not conceive that in commenting upon it I am going 
ultra credam , for the nature of space is not a subject on which 
the mathematician can claim a monopoly Jz damne allow 
me to express my regret that Prof Chfford should have 
selected such a topic for the entertainment of a popular audi. 
ence. It 1s quite incredible that any of his hearers could have 
apprehendec his meamng There was assmedly no need for the 
lecturer to have cast a glamour on their mental eye by the mvo- 
cation of those awful names, Lobatechewsky and Gauss, Riemann 
and Helmho.tz 

The principle, in exemplification of which Prof Chfford ex- 
pounded the doctrime in ques 10n, was this that a law can be 
only provisionally universal (z ¢ as ‘‘we find that it pays us to 
assume it”’), but that ıt 1s theoretically universal, or true of all 
cases whatever, ‘1s what we do not know of any law at all” 
p 504 I fancy he would not include numerical formule under 
the term ‘‘law ” else arithmetic and algebra would afford an 
infinity of exemples of sucha law Be that as it may, he does 
not select an example from either of those sciences, but from 
Euclidian gecme:ry He takes the proposition established by 
Euchd, that -n any plane triangle the three angles added together 
are equal to two nght angles This he asserts we do not know 
as a un.verscl truth I now quote his own words ‘* Now 
suppose that hree pomts are taken in Space, distant from one 
another as faz as the sun 1s from a Centauri, and that the shortest 
distances between these poimts are drawn so as to form a 
triangle and suppose the angles of this triangle to be very 
accurately measured and added together ; this can at piesent be 
done so accurately tha: the error shall certamly be less than one 
minute . Then I do not know that this sum [? apart from 
the question cf error] would differ at’all from two right angles, 
but also I do not know that the difference would be less than 
10°” Tf, then, afte: 2 sufficient number of observations it were 
found that the deviation were greater than the assigned lmit of 
error (less than ore minute), ıt would follow that the Euclidian 
law is not universal, and that for triangles of such dimensions 
itis not trae, Tre conclusion would be, then, that our Tri- 
dimensional space 1s nota homaloid We need not run om heads 


| against the ghost of a fourth dimension, for the refinements of 


the geometer enable kim to investigate a curved tridimensional 
space, just as he mves':gates a homaloidal tridimensional space 
But all the same, it is cbsurd to attempt the interpretation of the 
results without supposing that fourth dimension as the conditio 
SRE Qui ron 

Now we will suppose that the triangle in question has been 
surveyed, and “hat the sum ofits three angles have been found 
to deviate from r far beyond the assigned limit of error what 
have we really got thereby? The triangle, says Prof Clifford, 
1s formed by drawing § lines of she rtest distance” between the 
three points in space Is observation though a telescope draw- 
ing such a hne? Be it so, for the sake of argument Then, if 
the conclusion so be drawn 1s that space 1s curved, I ask does ıt 
or does ıt not follow that the sides of the triangle are themselves 
curved? Observe that if those seem'ng (to us) straht lines are 
really curves of an exceedingly small curvature, the Euclidian 
law is not touched Of course, then, Prof Chfford did not 


that any natural order of thought or things was unreasonable, | mean to assert that in a case m which the sides of a triangle are 
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not absolutely stiaight lines, it does not necessarily follow that 
the sum of its angies 1s equal tom tor Euchi himself 1, quite 
ready to admit that No Prof Clfford mu t have meant that 
those three sides, though adsolutely straight to us, creatures who 
can only imagine a homaloidal trid‘menstonal space, are curved 
ma sense (thanks to a fourth dimeasion) which vitiates the 
Euchdian law 

Of cout-e he may disclaim thts mterpretation or he may 
assert that In the case supposed the three sid s are both straight 
and curved, or neither straight nor curved, if such be his view 
But until I see his disclaimer I shall hold that he meant to sug- 
gest to his aud e ce that straight Imes (proved to be so by the 
standard of straightness which 1s alone imaginable by creatures 
consti'ttted as we are) are in another sense really curve l, and as 
such afford an observable exception to the Euchdian Law 
Now I say that, constituted as we are, we could have seen 
straight lines only as straight, and therefore we simply could not 
see those sides otherwise than a» verifying that Law, and 
so we could never bring to the test of observation the ques- 
tion raised by the great quaternton of geometers, and therefore 
must for ever remain in absolute ignorance whether the space, 
m which we ‘live and move and have our being,” be (in another 
relation) something different from what we find it to be in rela- 
tion to our faculties C M INGLEBY 

Athenzeum Club, Feb 8 





Earthquake in Pembrokeshire 


I HAVE received a letter from the west part of Pembrokeshire, 
dated February 3, from which the following 1s an extract — 

t Last Saturday, at 7A“, my bed shook twice under me}; 
and at the same time the servant went into the dimg-room, the 
fire-:rons rattled and the room shook, an hour later, ’s bed 
shook twice ” 

I do not know whether any notice has been taken of the 
occurrence elsewhere I have paid some attention of late years 
to the indications of earthquakes in this neighbourhood, and am 
inclined to think that slizht tremulous movements take place 
more freqjuently than may hive been supposed or recorded 
They would naturally ve unnotred in the daytime, and their 
detection would depend upon accidental wakefulness at mght 

Hardwick Vicarage, Feb 8 T. W WEBB 
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Meteorology of the Future 


Ir is with some satisfac ion that I have read m NATURE of 
December 12, 1872, the very interesting paper of Mr J Norman 
Lockyer, entitled “ Meteorology of the Fuure,” giving adne~xion 
and the support of his name to the discovery of Mr C Meldrum, 
of a cycle of 11 years ın the recurrence of the maximum of 
cyclones and rainfall ın the southein hemisphere , a cycle corre- 
sponding with that already recognised in the maximum of sun- 
spots But I have been somewhat surprised to see that my name 
has not been mentioned by Mr Lockyer in reference to Mr 
Meldrum’s paper, as I hive also published a paper on the con- 
nection of sun-spots with rainfalls, storms, cyclones, &c , prior to 
the fust paper of Mr Mcldrum, which appeared in NATURE, 
October 24, 1872 Thinking that my paper has escaped your 
notice, and trusting that you might have some interest to see 1t, 
I tahe the hberty to forward ıt to you with this same mail Lt 
was published in the Boston Daily «ddv tiser, November 2, 1871 
Over a year has elapsed since its publication, and few are the days 
on which I had no opportuni y of secing the sun and scru'iasing 
its spots with especial care, witn the md of telescope and spectro- 
scope, and to dry I do not see the nec ssity of changing a word 
of the conclusions which I had come to in that paper Only ıt 
appeus that, i addiuon to the laws which I have diawn out, 
the position of the moon will have to be taken in consideration 
as a cumpliciting element , as it seems that the conjunction and 
opposition have a tend.ncy to increase the influence o” the spots 
on our atmosphere, while the quadrature dimunshes it ina certain 
measuie I could make some other remarks talen from my 
preater experence on the subject, but they are of secondary 
importance, and 1 will wart for another opportunity to publish 
them 

Perhaps I did not guard myself sufficiently in my paper, and 
have not explained with a sufficient amount of clearness, that 
though thé effect of sun-spots on the weather 1s general all over 
the globé, yet the result cannot be expected to be abso- 
lutely thé same, as local causes, very numerous, itke mountain 
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chains, forests, rivers, coasts, oceans, and climates, have an in- 

dependent influence on the distribution of rains and the dtrection 

of winds, & But local causes are of a secondary order, and 

will be easily determined when once we are sure chat the primary 

cause of atmospheric disturbances 1s to be found in the solar 

spots L, TROUVELOT 
Cambridge, Mass, fan. 27 
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Deep Wells 

SINCE the question of the supply of water to deep wells was 
touched upon ın NATURE {vol vu p 177), in connection with the 
rainfall of 1872, I have been ın hopes ca -h week of seeing the sub- 
ject thoroughly and scientifically discus d It will be recollected 
that while we were all sneezing and spluttering, and thoughtlessly 
complaining of the long-continued wet, Mr Bailey Denton de- 
precated the premiture interference of the Archbishop of Canter. 
bury with the rain, on the ground that the deep wells were not 
yet filled This ratsed a great deal of discussion , people lost 
their tempers over the rain, and the country seemed to be 
divided into three bitterly hostile parties—the supporters, the 
opponeats, and the suppliants of Providence But still the 
geologists held aloof, and no one even answered the question, 
“ What 1s a deep well?’ but continued to talk as if wells were 
ane into two classes, deep and shallow, by a hard and fast 
ine 

I therefore venture to hope that some geologist will take up 
the question in your columns, and give us a few facts mstead of 
opinions Meanwhile, I will state the case as it appears to me 
With the exception of chalk and limestone formations, deep 
wells are, I believe, unknown in hills In the side of a hill 
water comes naturally to the surface in a spring Wells are only 
required—or, at all events, deep ones—at a distance from hills 
They derive their water from water-bearing strata supplied in all 
cases either directly from hills, or mmdirectly from Millis through 
the leakage of river-beds No amount of ram falls upon culti- 
vated, and therefore comparatively low-lying, land in Europe, 
sufficient to penetrate to even a shallow well through the earth 
immediately around it, This, at least, I presume to be the 
case, for 33 per cent of ther own bulk may be taken as an 
average amount of water for average soils to be able to retain 
and hold, so that ifa well were 15 ft deep to the top of the 
water ıt could not be affected by less than § ft of rainfall, and 
when we deduct the enormous proportion of the 5 ft that would 
be lost by evaporation and mtercepted by vegetation, st 18 mani- 
fest that even 5 ft of rain could not penetrate 15 {ft through any 
ordinary average soil How, then, could any rainfall penetrate 
to a “deep” well of, say 100 or 200 ft in depth? 

Feb 9 W ors 


THE GRESHAM LECTURES ON PHYSIC 


HE Hilary Term Course of Lectures on Physic were 
delivered at the Gresham College, Basinghall 
Street, by Dr Symes Thompson, on the evenings of the 
17th and 18th ult ,and the subject of the discourses upon 
this occasion was the important and interesting one of 
Contagious and Infectious Diseases. The professor 
started on his career of familiar explanation by describ ng 
two recent instances of outbreak of infectious disease m 
rural districts, ın which the introduction and march of the 
fell agent of communication through the ranks of the 
small community could be distinctly traced In the one 
case, the infection of scarlet fever was brought to the 
village of Flindon, in Hampshire, by a girl who came from 
Worthing, and served in a small general shop which was 
resorted to by all the villagers Only two houses ın the 
village that had children in them, escaped from the 
disease In the other case, enteric fever was taken to 
Whitchurch, in Hampshire, by a young woman from 
Basingstoke, who returned to Basingstoke to die, after 
only six days’ sojourn im Whitchurch The fever, never- 
theless, spread from the house in which she stayed, and 
within the next seven months there were seventy cases of 
enteric fever in a small community numbering only 1,450 
people ‘he instance at Whitchurch acquired especial 
importance and interest, because ıt was made the ground 
for an investigation and report by the Local Government 
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Board, which now concerns itself with matters of this 
class The inspector, Dr Thorne, found that the place 
had been remarkably healthy until the potential ciuse, or 
infection, of the fever was conveyed to it by this chance 
visitant , but that ıt was most cunningly and elaborately 
prepared to receive and energise the deadly influence 
when once 1t came in the way Ahont one-third of the 
town stands upon the porous gravel of the alluvial bed of 
the river Test, and into this gravel, side by stde, shallow 
wells were dug, to furnish the place with water, and pits 
were hollowed for the rezeption of ali kinds of refuse 
filth and exuviæ incident to the conditions of lfe obtain- 
ing with a town community Special care seems to have 
been taken to place the wells at a somewhzt lower level 
than the pits containing the souices of pollution, when- 
ever this was possible, as if to make sure that the 
liquid refuse should run into the reserrous of the 
water, and in a few road-drains that had been laid down 
in the streets, commodious catch-pits were provided, to 
serve as traps and lurking-places for the offensive waste 
Piggeries and small manure-yards were profisely scat- 
tered through the streets, and when once the enteric 
disorder had appeared, in order that ıt might have the 
fairest possible field for its operations, 1t became in some 
instances the practice to put sound people to bed with 
relatives actually suffering from the fever. In the case of 
Whitchurch, ıt amounts almost to a demonstration that 
the bowel discharges of the chance visitant from Basing- 
stoke, containing the potson of enteric fever, must have 
been passed immedvately into the witer that was pro- 
vided for the general service of the town, and that an 
exhaustless supply of the particular pabulum that 1s re- 
quired for the elaboration of fresh quantities of the poison 
for the propagation of the malady, was kept ready on 
hand with the poison and the water [Enteric fever 
came by chance to the neighbourhood of Whitchurch , 
but, once there, ıt cannot be said that it made itself at 
home, and spread through the houses of the community 
by chance The most elaborate provision had been made 
in the township to secure for it an easy resting-place, 
and a ready path of dissemination 

These cases of actual occurrence were happily selected 
by the Gresham Professor of Physic as the text of his 
discourse, because they astly illustrate the value of the 
popularisation of information of this class, a result which 
it 1s the object of the Gresham College to insure In the 
fever outbreak at Whitchurch, enlarged upon by Dr 
Thompson, and from which something lke every four- 
teenth member of the communtty was infected more or 
less gravely before the plague was stayed, nothing could 
be more clear than that the lodgement and seed-bed of 
the pestilence was prepared for ıt by human agency, but 
of course in entire ignorance of the dreadful work that 
was bemg performed It ıs scarcely possible to believe 
that, if any single member of the constituted “nuisance 
authority” and “sewer authority” of Whitchurch had ever 
been present at the Gresham College when a lecture upon 
infectious and contagious diseise had been delivered by 
the Gresham Professor cf Physic in its theatre, there 
would have been an eight-months-long prevalence of 
enteric fever in the town 

The obvious, and indeed only certain. cue foi evils of 
this character ıs the spread of sound information regard- 
ing matters that affect, and physically mfluence, health 
and disease, and the enlightenment of public opinion 
The inhabitants of Whitchurch were the only people in 
this case who could possibly have been the efficient 
guardians of their own well-being 

Dr Thompson designedly touched lightly upon the 
precise nature of the seed-germs of contagion ; he satisfied 
himself upon this occasion by pressing home to the 
ordinary understanding, tie great and incontrovertible 
fact, that diseases of this character, which sometimes 
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d2cimate crowded communities, and which at all times levy | 
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a heavy tax upon human vigour and life, are caused and 
spread by influences which are well known to human 
intelligence, and largely within the sphere of human 
governance and control Each form of infectious fever 
has its own characteristic habit andidiosyncrasy Enteric 
fever and cholera tend chiefly to disseminate themselves 
through wter, passing into the wells and fountams of 
daily supply, and at times travelling from house to house 
in the milk-cans of the easy-conscienced dairyman Scarlet 
fever hybernates in a drawer, and after long months of 
seclusion comes forth with some old and cast-aside 
garment to be thrown with it round the throat or head of 
some new victim, and so to start thence upon a fresh 
career, Typhus fever crawls sluggishly almost fron hand 
to hand and mouth to mouth, and is immensely sociable 
and companionable in its spirit, languishing away when 
condemned to solitary confinement Typhoid fever 
generates itself where filth, overcrowding, and impure 
habits of life prevail; and relapsing fever glides in the 
track of privation and misery But the entire band of 
the ruthless co-fraternity agreein their subordination to 
known laws, and controllable conditions 

The beneficent influences and allies upon which human 
mtelligence draws 12 dealing as efficiently and successfully 
as 12 now can with the work of controlling these evil 
ministiants, are, in the main, careful isolation of the 
sick, the preservation of the water from which daily 
supphes are derived in uncontaminated purity, the un- 
interrupted ventilation alike of hospitals and dwelling- 
houses, and fresh air, the immediate removal from the 
vicinity of active human life of all material contami- 
nations that issue‘rom the bodies of the sick, and the 
destruction of the: morbific influence and energy by 
mixing them with antisepuc and disinfecting chemical 
agents such as caroolic acid, sulphuric acid, chlorides of 
lime and zinc, permanganate of potash, and charcoal, the 
preservation of the vital forces and resisting powers of the 
hving frame by a well-ordered temperate rule of life, and 
avoidance of any undue indulgence in any kind of excess , 
and above all things the cultivation of an intelligent 
and ever enlarging familiarity with the great material 
conditions of nature that have been made the means of 
working out the marvellous arrangements and operations 
of civilised human life 

In considering the influence and powers of the various 
health-preserving chemical substances that are spoken of 
as antiseptics and disinfectants, ıt should be understood 
that agents of the character of carbolic acid, which are 
properly anttseptics, operate mainly by arresting the 
progress of fermentation and decomposition, while agents 
of the nature of Condy’s fiut (permanganate of potash), 
chloride of lime, and especially charcoal, which are 
properly disinfectants, act by absorbing the noxious 
products of decomposition Dr Thompson very prettily 
illustrated tus part of his subject by stopping the gradual 
evolution of bubbles of gas from a fermenting solution of 
sugar by adding to ıt a few drops of carbolic acid, and by 
showing that any drinking water that contains a hurtful 
trace of the rotten egg gas, sulphuretted hydrogen, imme- 
diately discaarges the beautiful violet colour of Condy’s 
disinfecting fluid But his most telling illustration was 
the mortal remains of a defunct rat which he presented to 
his audience enshrined m a glass jar, and simply em- 
balmed ın charcoal This rat was placed in the jar 
with the charcoal, at the termination of its natural hfe, 
some six or eight years ago, and from that time to this 
has been kept in the laboratory of Charmg Cross Hos- 
pital for the greater part of the time with only a light 
paper cover over the jar At the present time there 
remains of the rats organism only the bones and a few 
hairs But throughout the lengthened period of decom- 
position, no trace of disagreeable smell was at any time 
emitted All gaseous products of decay were at once 
seized, and Feld by the charcoal ý 
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jon pave evidence of their 

veral considerable geniuses, 

of Europe during a portion 

Prominent amongst these learned Arabians 
‘Avicenna, who was born in 980 in the 
His abilities were considerable, and 


We are told indeed that at the age of six- 
nt physician, and that at eighteen he cured 
è disorder, and was hence promoted to 


ly date into Latin, and often printed 
Medicine.” This work has been 
ngyages of all civilised countries, and for no 
es was the standard medical treatise of 


a also wrote on Alchemy and on Chemistry. If the 
uted to him are genuine he appears to have adopted 
lian theory of the tour mutually convertible ele- 

ks of air as the aliment of fire, and of the 
nds of a humid substance and an earthy sub- 
idea evidently arose from the observation of 
als. It was well known that if certain 


ad and tin, are heated for t lefigth of time in 

ted into a powdery sabstatice or calx, and 

was proved that this calx is not the metal 

of its constituents has been expelled by fire; but, 

the metal combined with another substance. 

divide: minerals into four classes; viz., {t} tafus- 
räls ; (2) Minerals which are fusible and malleab e, that 


(3) Sulphurous minerals ; and (4) Salts. He noticed 
can, by heat, be caused to unite with sulphur and 
lid body, having different properties from its con- 


as largely indebted for his knowledge to Alfarabi 
ẹ latter wrote on medicine, and was one of 
aduce substances formed artificially by chemical 


n to European alchemists we meet 

of Albertus Magnus (b. 1193, d. 

Ratisbon in 1259. Various works 

; are attributed to him: he wrote on the philo- 

“stove, on the origin of metals, and on minerals ; and 

; described at some length various chemical operations, 

as sublimation and distilla:ion, and various forms of appa» 

ach as aludels, alembics, and water-baths. He followed 

the belief that metals are compus-d of sulphur and 

and that different metals are produced by different 

ions; and to some extent by the variations in the purity, 

e substances. Albertus Magnus employs the term afinity 

o designate the cause of the combination of sulphur 

other metals; in this precie sense, applied to 

mical combination, the term is used in the pre- 

ks aks of sulphat: of iron as yiiriol, a name 

retained. ble describes the preparation of nitric 

its principal effects upon certain meals, and its utility tor 

ng silver from gold, inasmuch as it will dissolve the 

former and not the latter. Cinnabar, or sulphide of mercury, 

long been known and used as a source of mercury ; Albertus 

ed that it consists of sulphur and mercury by preparing it 
lly, by subliming sulphur with mercury. 

us was not alone learned in Alchemy ; he was a profound 

a scholar, an astronomer, a physician, and some said 

magic and necromancy. He embodied his wisdom 

og, which were published in a collected form 

let Dufresnoy, in bis ‘‘ Histoire de la Philosophie 

mentionec 

yertds Magnus by various wriers, The most 

xg the. sudden transform ition of a 

er ~~“ Horridam hyemem,” says 


iractiferamque vertit.” It is said 


“becomes white, something like silver. 


d several magical operations gravely | hi itate and ir 
-clearly showed that what his contemporaries mistoo for thë wor 
-of spirits; were in good sooth the ordinary operations of N 


that once during a very severe wint 
of Holland, when he was pa 
The Count, on his arrival with a conside 
prised to find the feast spread in the garden, 
several feet of snow; and»this treatment $ 
he remountéd his horse and prepared at once to H 
pitable host. | | 
Thef thé fonk falling on his knees besought — 
Thé Qount to sit one moment at the board. 
He having done so, a most wondrous change 
Passed on the instant ever all around, 
The dark clouds floated off. and leit a sky 
Intensély blue, an aur exceeding clear} 
The sun shéne brightly, and the warm south wind 
Laved their pale cheeks and warmed them into life. 
They sit of greenest grass, thé snow is gone, 
Sweet flowers bloom beneath their very feet, 
Ripe peachés blush upon the garden wall, 
And orange blossoms scent the humid git. 
A swarm of insect life ön droning wing 
Is floating up above them in the bréed 
The voice of birds is heard ; the cooing 


Speaks softly to her mate; the nigh 
Trills a sweet lay, half hidde: 
All nature is most joyous in Hi 


her garb 
Of brightest summer day, and all things see 
To glory in the flood of warmth and light. 
Upon this, the Count expressed considerable astonish 
although he had heard a good deal of the magical powe 
host; he was quite unprepared to find him capable of 
the seasons. As soon as the feast was ended, Albertus: 
repeated a magical formula— ae 
Now snow obscures the ais, the flowers fade 
The treés are torn by po strong winds . 
And weep their shrivelled fruit upon ch 
All sound of life is gone, a rdar of elé 


Succeeds the plaintive quavering of thé leaves ~ 


The birds fall dead to earth, and ths 
Betokens fearful tempests yet to come. 7 : 

So the Count and his retinue rush off into the house to 
themselves, and thus ends the feast of Albertus Magnus, . 
will have it that the story alludes to a winter garden, 
at that time, which had been devised by Albertus for € 
vatiim of rare plants. Middle Age books ön seien 
with-such stories, and the belief in them was.almostaniv 
as it well might be in an age in which the power of witches ar 
wizards was acknowledged, and the raising of the dead we 
an admitted possibility. Brücker (Jystitutiones Ffistoria P. 
sophice) says ‘f Que enim de ejus convivio magico narra 
merto inter inficeti seculi fabulas referuntur, que ex igno 
rerum naturaluum. eo tempore crassissima et Albert 
rerum physicarum cogmtione prodierunt.” 

In the church of S. Andreas in Cologne they shos 
day the shrine and relics of Albertus-——the accom 
man, scholar, magician and:alchemist, of whom TFrithe 
“Magnus in Magia Naturali, major in Philosophi 
Theologia,” Pare 

Albertus had for his pupil the “ angelic doctor, 
Aquinas (b. 1225, d:4274), who was a great alchen 
wrote a treatise called ‘* The most secret Treasure of Alch 
together with some other works on the subject, which are eq 
obscure and unintailigible. He wrote also on the artif 
preparation of gems, by fusing glass with certain substance 
like oxide of copper, to communicate different colours 
mentions that if copper be heated with white arsenic, the fo 
3 2 According to. 
S. Thomas Aquinas was the first to employ the term amalge 
de-ignate a compound of any metal with mercury. S. Thom: 
was, like his master, a magician. We are told that between th 
they constructed a brazen state, which Albertus animated wil 
his elixir vite. It was useful ag a domestic servant, but very 
talkative and noisy; nor could they cure it of this propensity 
It happened one day that S. Thomas, who was a math 
matician, was deeply engaged in a problem, but was 
ally interrupted by the talkirg statue ; at length in 
seized a hammer and smashed it to atoms, to the grei 
his master. | | 

Our great countryman Roger Bacon (b. 1214) also s 
a charge of magic, and during his residence in Oxford wa 
persecuted in consequence. He replied to thecharges mad 


mby the admirable treatise “ De nullitate ma rive,” 2 


Im this work he speaks of gunpowder, although somew! 
y, ** Mix,” says he, “together saltpetre, Meru 





Fig. 11.—An alchemist 
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wdered charcoal. It is improbable th 
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properties in England ; he probably 7 
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death of Bacon ; at this time it was apparently to 
European nations. 
Bacon is believed to have been far in advance of his 
attributed the 


wrote largely on alchemy. Many of the alchemical MSS 

the British Museum are transcripts of portions of his works, 
among the more celebrated of which wes may mention the 
“ Medulla Alchymiz,” ‘‘Secretum Secretorum,” and “Spe- _ 
culum Secretorum.” He collected together the principal alchemi- 
cal facts of his predecessors, and appears in many matters to 
have closely followed Geber. Bacon describes the distillation of — 
organic substances, and alludes to the inflammability of the 


- Raymond Lulli (b. 1235) is by some asserted to have been a — 
pupil of Roger Bacon, He was a voluminous writer on alchemy, 
He also wrote on transmutation, on the Philosopher's Stone, and — 
on magic. Lulli does not appear to have added to the chemical — 
of his predecessors ; he followed Geber closely, and 
rocesses and compounds he 
ol under the names of agua vite 
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his most celebrated treatise being his “‘ Ultimum Testamentum.” — 
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ardens, and argentum vivum vegetadile, and was in the habit of — 


Of the general tone and character of alchemical writings we 
fully in the next article. Of the professors of - 
the art litcle more need be said ; a long list of names might be 


| great | given, but it would be found that they did little to develop what hat 


afterwards became the science of chemi-try. Let us glance at 


ae oj 1 ioe Mani of a few of the remaining alchem'sts. Arnoldus de 


- | Villa Nova (b. 1240) was a great alchemist and 


hysician, and 
the author of many works on the subject. His “ Rosarius 
Philosophorum ” purported to contain a ey to all alchemical 
operations. He followed Geber closely. He considered a solu- 
tion of gold the most perfect medicine, and we usually find that 





Is and essences. He con- 
cury, and sal ammoniac—all 

re the souls of metals, and are 

. He-also affirmed that silver is 
ween n iry and other metals, just as the soul 
nediite between the spirit and the body. Arnoldas is 

to have had for his pupil Pope John XXIL, an accom- 
lished alchemist, who left at his death eighteen millions of 
florins, which the alchemists fondly cite as a proof of the possi- 
ity of transmutation. Our own George Ripley, Canon of 
ngton in Yorkshire (b. about 1460) wrote a poem on 

id passed for a successful disciple of the art, but we 

i w fact which he elucidated. He divided all 

into twelve processes—Calcination, dissolu- 

nction, putrefaction, congelation, cibation, 

ion,. exaltation, multiplication, and pro- 

copies of his poem exist in the British 

t copies of the works of Roger Bacon 

ere is a specimen of his rugged 
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"Phe fyrst chapter shall be of natural Cačinatien ; 
The second of Dysselution, secret and phylosophycall ; 
The third of our elemental! Separation ; 

The fourth of Conjunction matrimoniall ; 
- "Phe fyfth of Pute-fac tion then toliowe shall: 
| Or Congelation Albyficative shail be the sixt, 
Then of Cydation, the seaveath shall follow next. 


-celebrated of the alchemists was Basil Valen- 


RN wh 


emical representation of processes, . 


who was born at Erfurt in 1394. According to Olaus 
Borrichius his. works were accidentally discovered in the wall of 
shurch at Erfurt many years after his death. A thunderbolt 
strack the church and exposed to view the long-lost alchemistical 
sures, Basil Valentine was the author of many treatises, 

he most important being his “Currus Triumphalis Antimonii,” 
sich he discusses the properties of antimony and of many of 
mpounds. He regarded the metals as compounds of salt, 


and mercury; and he was acquainted with many | 


unds, among others nitrate of mercury. sulphide 
ide of mercury, chloride of iron, sulphate of 
ig gold, carbonate of lead, acetate of lead, and 
id. He was aware that iron precipitates copper 
and that solution of potash precipitates iron from 
w ted with the preparation of nitric 
them for various purposes of disso- 

ic acid he distilled powdered 


earthenware with nitre, or equal 

vitriol, or nitre with finely powdered flints 

sulphuric acid by distilling green vitriol, . 

practiced at Nordhousen and elsewhere, Ba 

very obscurely and was fond of symbolical di e 

12 and 13 are taken from his works, and represent 

cesses imperfectly described. Thus the lion in Fig. 12 wo 

sent a solution of a metal, the serpent another solution, 

the serpent a metal, and the lion devouring it a solvent; 

and moon are watching the operation, and the symbol of meron 

appears between two roses, Fig. 13 represents some op 

which is thus thus described by the principal figure :—I am 

old, infirm, debilitated man, my soul and spirit (represented 

the two boy-headed birds above his head) leave me, and I assir 

late the black crow. In my body are found salt, sulphur, an 

mercury. This may possibly refer to the solution of gold i 

aqua regia : it loses its metallic nature, its solidity and: lus 

and assimulates the acid ; but one may conjecture in va 

cerning the engmatical devices in which some of the alet 

took so much delight, and which they often employe 

Roger Bacon's anagram, to conceal the full significance of 

o perations or discoveries, E 
The following extract, in which he treats of the generatio 

metals, will show the style of Basil Valentine’s writing r 
“Therefore think most diligently about this; ofien bear int 

observe, and comprehend that all minerals and metals ti 

in the same time, and after the same fashion, and of one. and 

same. principal matter are produced and generated. Th 

is no other than a mere vapour, which is extracted from 

mentary earth by the superior stars or by a sidereal dist 

of the macrocosm, which sidereal hot infusion, with an 

phureous property, descending upon inferiors, | 

operates, as in those metals and minerals is i: 

and invssibly a certain power and virtue, w 

resolves in the earth into a certain water, from w 

water all metals are thenceforth generated 

perfection, and thence proceeds this or t 

| according as one of the three principles 
: they have much or little of sulphur an 


| or stable ; some volatile and easily 
silver, copper, iron, lead, and tin.” a 
Now this is by no mew the most obseure piece of ale! 
writings with which we shall come in contact: 


mutable as is s 


GLACIER MOTION 


[5 making some experiments on the freezin 

some time ago it was noticed that after the sa 
had been melted and frozen a number of times: 
rally burst the tube in which it was frozen, O 
for an explanation of this phenomenon, it became 
evident that the experiment contained the germ of 
planation of glacier motion. Every time the wate 
frozen in the tube there was a mimic representation 
glacier motion. The ice possessed, the first two or tl 
times it was frozen, a certain amount of viscosity * 
enabled it to adapt itself to the shape of the tube, 
evident from the distortion of the upper surface.of 
in the tube. How came the ice to lose this plastic 
viscosity, this power of adapting itself to the shape of 
tube, the loss of which caused it to burst the tube after 
had been frozen and melted a number of times ? Where 
did the ice which had only been frozen once differ fre 
the other? The answer to this seemed to be, that the 
which had only been frozen once had more air in it 


as each succeeding freezing deprived the ice of ; 
of air or some other gases. The natural conc 


to be asked is, Is ice with air in it a viscous su 
In order to get an answer to this question, glass- 
‘4¢inch in diameter and twelve inches long wer 
with water in which was dissolved a great qu 
air, The tubes were then placed in a freezi 

After the water was frozen in the tubes the 





bottom of the tubes, then adding more snow, and again 


firmly pressing it down, and so on till the tubes were- 


filled, as much pressure being applied as possible to the 
w to drive out the water, The tubes were then placed 
some time in the freezing mixture. The ice beams 
re afterwards withdrawn from the tubes and placed on 
è supr and a weight of one pound hung from the 
ntre.. The beams of snow ice so made were found to 
more easily bent than those made from the water. The 
e at which they bent varied, possibly owing to there 


ing more or less water-ice mixed with the snow-ice: | 


of the beams bent one inch in five minutes, Tem- 
rature seemed to have some influence on the rate of 
iding of these beams, but this point was difficult to 
rmihe on account of the different beams bending at 
it rates at the same temperature; but so far as 
be ascertained from the experiments, the beams 
the lower the temperature. The lowest tem- 
n these experiments was rather more than 

eit degrees below freezing, __ 
sof -snow-ice were then made ‘2-inch in 
s found that these could be easily 
as thought possible to bend them 
pting to bend these rods raund a 
n diameter. a difficulty was met 


‘ssure had been applied a short | 


e circle was half turned, the 

“broke with a pressure which they 

at the beginning. Here, then, was 

-The explanation seemed to fail at the last 

momen ‘he bending had so altered the structure of 
the ice, that it-had lost much of its viscosity and become 
brittle... How then are we to account for glacier ice 
keeping its viscosity after years of bending. On exa- 
-mining the fracture of the beams it appeared as if a 
fibrous structure had been developed in the ice by the 
“bending. The fracture did not go straight across, but 
part of it ran parallel with the axis of the beam, strongly 
_ resembling the fracture of poor bar iron, crystalline at 
-one part, brous at another. The bending of the icé had 
evidently developed a laminated structure in it, similar to 
jat found in glaciers. This laminated structure was 
-developed along the beams, as was to be expected ; for the 
irection in which this structure will be developed depends 


-more on the direction in which the particles of ice are | white” 
 forated, 


caused to slip over each other, than on the direction in 
which the pressure or tension is applied. The bending 
having produced this laminated structure in the ice, it 
-is evident that the beams will be weaker after this 
= structure is developed than before, on account of the 
-eohesion of the ice being weakened along the planes of 

lamination. It was thought therefore that if the pressure 
was taken off the ice se as to relieve the particles from 

strain and stop them sliding over each other, that the 
laminz which had been developed in the ice, would, so 
o speak, become welded together, and the strength and 

lasticity of the beam be restored. Acting on this sup- 

ion an attempt was again made to bend the ice-beam 

e, After a small part of the circle had been 

turned, the pressure was taken off the beam and a 
short time given for the particles to rearrange them- 
selves; the pressure was then again applied, a small 
part more bent and so on. When done in this way 


| how that motion takes place, yet it accou 


sure, and a 
beam of ice, Ti 
pressure arein all pro 
After | i 
ke 


on the first part its stren 


has been restored by rest, 
Although ice under certain condi 


t ] 
use 


on” 
tioned; rst. The sliding of the ice over its 
sliding being assisted by the tendency h 
to melt where it rests on its channe 

of the ice in front of obstacles, the mel 

by the melting point of the i 
obstacle being lowered by the p 
3rd. The melting of the ice in th 
heavy pressure being brought to 
part of the water sofagmed finding 
under the ice, and purt being re- 
vasses in the glacier fermed by the fracture of the ic 
This breaking up of the ice will enable large masses < 
ice to move into different positions relatively to eac 
other, much more easily than if the ice was solid. Th 
breaking up of the ice will also make the motion du 

its viscosity take place quicker than if the ice w 

mass. gth, The old dilatation theory 

thing of the motion of glaciers, though it 


the pressttre which produces that motion, = 
JOHN AITKEN. 


SUB-WEALDEN EXPLORATION 


GIN CE the last quarterly report, troublesome accidet 
have delayed this undertaking. On the very day 

the meeting in Jermyn Street in December last, the d 

ing tool broke off close to the edge, leaving a flat į 


(9 in. wide tapering up to 2 in.) at the bottom of 
A fortnight was lost in the endeavour to ext 
Bosworth’s ingenuity and patience we 

he at last succeeded in bringing it to t 


nuary 26 


cores, This 


be 


had to be stopped for want of funds ; but w 
when the state of matters is made known to the fr 
science Mr, Willett will soon have to report a ful 


é feel su 
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NOTES 


THE candidates for the char of Geology held by the 
late Prof. Sedgwick now stand as follows —Mr Morns, 
Lecturer on Geology at University College, London, and 
a Vice-President of the Geological Society, Mr P Martin 
Duncan, F RS, also a Vice-President of the Geological 
Society, Professor of Geology in King’s College, London, and 
Lecturer at the Indian College of Civil Engineerimg at Cooper’s 
Fill, the Rev Osmond Fisher, formerly Fellow and Tutor of 
Jesus College, Cambridge, the Rev T G Bonney, Fellow and 
Tutor of St John’s College, Cambridge, Mr. Boyd Dawkins, 
F RS, formerly on the Geological Survey, and now Director 
of the Museum and Lecturer in Geology at Owens College, 
Manchester, Mr A H Green, of the Geological Survey, for- 
merly Fellow of Gonvillle and Caius College, and now Lecturer 
in Geology at the School of Military Engineering at Chatham , 
and Mr Hughes, of Trinity College, also on the Geological Sur- 
vey Mr Morris has acted for the last two years as deputy to 
the late professor 


A CORRESFONDENT m Pans informs us that M Janssen was 
to be nominated to a vacant place in the French Institute last 
Monday, and that there is every likelihood of his obtaining a 
majority of votes when the election takes place a few weeks 
hence M. Janssen 1s to be sent to Pekin ın December 1874, for 
the purpose of observing the transit of Venus 


PROBABLY the first telegram transmitted by the Atlantic cable, 
under the generous anangement mentioned in NATURE of 
January 30 last, was received by the Astronomer Royal on Feb- 
ruary 7, and forwarded to us the same day It announced the 
discovery of a new planet, No 129, of the roth magnitude, on 
the mght of February6 R.A gh 16™ north decl 15° ,38' 
Such an excellent arrangement is likely to save all disputes as 
to priority of discovery 


Pror FLowers’s Hunterian Lectures at the College ot Sur- 
geons for this year will treat of the Osteology and Dentition of 
Extinct Mammalia, with their geological and geographical distri- 
bution and relation to existing forms The course commences 
on Monday next (the 17th) at four o’clock, and the lectures will 
be continued at the same hour on Mondays, Wednesdays, and 
Fridays until March 28 It may not be generally known that 
this course 1s open to all who wish to attend, without fee or any 
for mality 


Dr T R Lewis has made the important discovery of a 
haematozoon, which he has provisionally named Aidaria sangui- 
mis hominis In a paper lately published at Calcutta, he de- 
scribes its discovery last July in the blood of a patient suffermg 
from a disease well known in tropical countries, Chyluria The 
worms appear to be present in very large numbeis in the blood 
and in some of the secretions , indeed, they were first observed 
in the urine two years ago, They are evidently. hematoids, but 
sexual distinctions have not been hitherto observed, nor is any- 
thing known of therr ova or development, nor how they gain an 
entrance to the body Each ıs inclosed in a hyaline sheath, in 
which it can contract and expand itself, so that they may be 
probably regarded asin an encysted form The average length 
1s 173 of an inch, the breadth about that of a red blood-disc , 
they are therefore much smaller than the Guinea-worm or 777- 
china spuahs The disease of which it 1s probable that they 
are the cause 1s not rare in tropical countries, and is sometimes 
fatal This cunous ‘*Filaria” was discovered independently in 
chylous urme, by Dr Lewis and by Wucherer, in 1870 Dr 
Crevaua, of the French navy, published a memoir on the same 
subject a few months ago (“ De l’Hematurte chyleuse ou grais- 
seuse des pays chauds,” A Delahaye, Paris, 1872). In the 
Montpellier Revue des Sceences Naturelles, for September, 1872, 
Dr. A Corre figures and describes some specimens as trans- 


parent, colourless, and varying in size from 2to 265 of a mul- 
metre long, by 006 to 007 broad at the thickest part This 
exactly corresponds with the diameter of a human red blood-disc, 
as given by Welker He has sometimes observed a slight con- 
striction below the head, as has Dr Crevaux, who also noticed 
the dark spot supposed by Dr Lewis to be a mouth, * qui res- 
semble plutôt 4 un amas de granulations qwà un orifice” MM 

Crevaux and Corre have been unable to distinguish any organs, 
only granulations formimg a central Ime down the body, “qui 
sımule, au premier aspect, un canal étendu de la téte 4 la queue ” 
Wucherer regards the worm as probably a larval form It 1s 
important to remark that the cases examined by their authors 
were all from tropical America The descriptions and the draw- 
ing referred to abundantly confirm Dr Lewis’s admirable obser- 
vations, though they xe not nearly so complete To him belongs 
the undivided ment of discovering this parasite in its tiue Aad:Zaté, 
the living blood 


Te Director of the Observatory of Harvard College purposes 
to publish a sertes of astronomical engravings, which shall repre- 
sent, as nearly as possible, the most interesting objects in the 
heavens, as they are seen with the powerful instruments of the 
observatory under his charge The senes will consist of at least 
thirty pictures, and will embrace the pnncipal planets, moon- 
craters, sun-spots, solar prominences, nebulæ, and spectra of 
variable stars To obtain some assistance towards defraying the 
expense of printing, as well as to secure for them a more general 
circulation than can be expected for volumes of annals of an 
observatory, they will be offered to subscribers at the rate’ of 
27 tos fortheset The engravings will be delivered from time to 
time as they are completed, and they will be followed by some 
pages of notes and explanations Messrs Trubner and Co are 
instructed to register the names of intending subscribers 


THE American Government his establishe] an Observatory at 
Fort Garry, Mamtoba, which ts, as nearly as possible, the cen- 
tral spot of the American continent 


AMMONILES have been discovered by Dr Waagen (‘‘ Memoirs 
of the Geological Suivey of India, IX ”) in a carboniferous 
formation near Jabi, north of Shabpoor, m the N E of the Pun- 
jab The form appears to be allied to some species found in the 
Whitby lias The presence of this family in palzeozoic rocks 1s 
a new and impoitant observation 


SouTH AFRICAN sportsmen have got a bad name among 
many people, the increasing scarcity of the various kinds of so- 
called “ big game” being commonly attributed to their exploits 
There are those, however, who think otherwi.e, and believe, as 
1s doubtless the case, that the deeds of an occasional Gordon 
Cumming, who makes a shooting excursion up the country, had 
little lasting efect upon its anımal and pazticularly its mammalian 
life, the decrease mn which 15 mainly caused by the spread of 
settlements The University of Cambridge seems to be of the 
latter opinion, and on Thursday last, by grace of the Senate, 
authorised the payment, from the Worts’ Tiavelling Bachelors’ 
Fund, of 200/ to Mr T E Bukley, FZS and BA of 
Tnm y College, who is about to make an expedition into the 
interior from Natal, for the purpose of forming natural history 
collections, ard especially of obtaining skeletons of the larger 
animals, with the understanding that specimens be sent to the 
Museum of the Unversity, accompanied by ieports Mr 
Buckley has had much experience as a traveller, having visited 
some of the wildest parts of Lapland, exploied Turkey, and 
braved the dangers of the Gold Coast and he has contributed, 
m conjunction with his fellow-voyagers Captam Elwes and 
Captain Shelley, to the 7é:s, good accounts of the ornithology 
of the two countries last mentioned 


A SEVERE shock of earthquake was felt at Lahore on 
January 1, at 755 AM and at Suchin cn December 31 The 
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éarthquake, which on December 15 was felt at Lehree in Eastern 
Cachi and Zehri and the Sance frontier of India, was also felt 
at Dadur, Sunwan, Shikarpore, and jacobabad, within British 
territory. 


In the beginning of January a sharp shock of earthquake was 
felt inthe island of Imbros, opposite the Dardanelles Several 
small works were destroyed, and other damage done Tms 
was, perhaps the same as the eaithquake felt on January 
13 at Gallipoli, and Chanak, Kalehs: (Dardanelles), at about 
1030AM The oscilation was from S toN This earthquake 
was slightly felt at Constantinople, but not at Smyrna 


THE Royal Commission on Scientific Instruction met on Tues- 
day and Wednesday of the present week 


WE learn, from the British Afedical Fournal, that Dr Stru- 
thers, Professor of Anatomy at Aberdeen, gives free evening 
lectures on this subject to students cf Diıymıty and Arts, and to 
all who take an interest ın Natural science 
WE have received an “Extract fiom the Science Directory, 
revised to November 1872,” showing the nature and amount ot 
assistance afforded by and through the Scrence and Art Depart- 
ment to Instiuction in Science This gives all the information 
needed both by pupils or teachers who are cesirous of qual- 
fying themselves to participate in the various grants, scholarships, 
exhibitions, prizes, &c , by which Governirent +e.ks to encourage 
Scientific education Since the publication of the last directory, 
several alterations have been made m the adm nistration of this 
department One 1s that grants are given to encourage the con 
struction of special laboratories in Schools, and collec ions of 
apparatus adapted to teaching will be sent on loan to schools 
under certain conditions For the year 1873 crrangements will 
probably be made to enable a certain number cf teachers to stay 
about six weeks in London, to undeigo a course of instruction 
in teaching certain special subjects Severalimprovements have 
also been made 1n the course of instruction forsudents who have 
completed their course at the ordimaty Llementary School 
These alterations alltend in the direction of greater stringency 
and thoroughness, and an attempt ha- been nade so to frame 
the course, as to lay the foundauun of a sy ematic scientific 
traming 


WE with pleasure notice that a new local se entific society has 
been started at Kensmgton, under the tite o” the Kensington 
Entomological Society Tere are now a consderable number 
of similar societies in the London suburbs, and se hope this one 
will meet with encouraging success, ard pruduce sone work of 
lasting value We hope next verk togive 2 paper read to the 
Society by Mr A Murray, 67, Bedk rd Gardens, Kensington, 
who, we have no doubt, wilt be g.ad tu urah infern ation to 
anyone desuous of joining the Socicty, 


WE are glad to see one more province al paper devote some of 
its space to Science A copy of the Leaghion Buzzard Observer 
sent us devotes a whole column to sc.enzfic jottings, selected 
with considerable judiciousness 


Mr G Sr CLAIR, mm reference tc his letter of last week, sends 
us a letter from the Manchester Guardian, of February s, which 
Says that the writer and two friends were walking down Oxford 
Street, Manchester, about 10 P M , when sadder ly the place was 
Uluminated with a bluish light equal to the light of mid-day, and 
right over their heads burst, as it were, a ball of fire , instantly 
it shot through space, when it burst again and finally disap- 
peared After a few seconds more they distmctly heard the 
sound of a report like thunder The course of the meteor ap- 


peared to them to be from east to west, the zme was about 
seven seconds. 


A MEDICAL Society has been formed at Smyrna, on the basis 
of the Impeiial Medical Society at Constantinople. 


Tue Abbé Mogno, after all, has brought his Sa/les die Pi ogres 
to a termination , not, however, we are glad to learn, because his 
plaiseworthy scheme of popular education has turned out a 
jailure, but because he has found another means of accomplishing 
his “great object of intellectual regeneration by true science, 
good and beautiful” The founders of the Catholic Circle of 
Workmen—a scheme apparently meant for the elevation of the 
French workirg classes—have proposed to make use of the 
Abbe’s services, his educational staff and matériel, to carry out 
their educational plans both in Paris and ın the provine: He 
has, we think wisely, accepted the offer, and, although he has 
been compelled to terminate his own particular scheme, he will 
bein a much better position for accomplishing the admuable end 
he has in view 


Mr W B GawLen, M A, of Exeter College, has been 
elected Secretary to the Curators of the Oxford University 
Chest. 


THE following information has been sent us by the sctentific 
editor of ffarper’s Weekly ,— Prof Powell has returned from the 
exploration of the Co.orado River of the West, having completed 
the examinations of the wonderful series of cañons along the 
course of this river about October xı last He then visited a 
group of volcanic mountains north of the Grand Cañon, com- 
posed of about sixty basaltic cones, to which he has given the 
name of Umkaret Mountains (the Indian name, signifying 
“ Where the pines grow”) An eatensive series of faults has 
been examine] by the party this year These run in a northerly 
and southerly direction across the Grand Cafion, and north into 
the p ateaus at the head cf the Sevier, and some as far as the 
Wasatch Mountains They are from 50 to 200 miles im length, 
and the drop from roo to 3,000ft The fissures of these faults 
have been verts for volcanic eruptions, and along their courses 
vast floods of lava have been poured out and cones bult up A 
number more of the ruins of ancient communal houses have been 
di-covered, making in all more than a hundred so far found by 
the party in the valley of the Colorado One of these was situ- 
ated on the crater of a volcamic cone, ‘The collection of picture- 
wiitinys {etch ngs on the rocks) has been much enlarged ; and 
the seven anc ent towns, called by the Spaniards the Province 
of Tusayan, have been revisited for ethnological purposes The 
professor has also continued his studies of tie Ute Indians He 
has d.scoverec among them an extensive system of mythology 
and a great number of ruce songs, and brought with him a large 
collection of arucles illustrating the state of the mts among the 
people who inhabit the valley of the Coloiaao, composed of stone 
implements, >o tery, basket-ware, clothing, implements for 
hunung and entrapping animals, musical instruments, ornaments 
of feat: ers, bones, teeth, and claw~, and various miscellaneous 
articles Prot. Thompson remains m the field for the purpose of 
extending the exploration north, toward the Wasatch Moun- 
tains 


AN article by Herr von der Wengen, on the artificial breed- 
ing of salmon in Silesia curing the season of 1871 and 1872, 
published in the circular of the Deutsche Fisher er Veren, cuns 
tains some very inte1é-ting tacts in reference to this fish As 
the result of four succesvive years of observation, he remarks 
that he finds salmon generally descend to the sea in the second 
year, ard remain tkere not one year, asis so generally assumea, 
but more near y two, before returning to the river and home of 
theu youth The establishment at Hammel, which has already 
done so much to increase the stock of sa:mon in the Upper 
Weser, has deermined, from numerous observations, that a 
period of four years eiapses between the birth of the salmon and 
its first return from the ocean, 
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Oscar GRIMM describes Bacteria and Vibriones from his own 
inves ipitton~ in the Arche jur Mikrose Anatomie He has 
ob-erved their conjyugatwn and fissiparou.s multipuc tion, and 
also has seen leucocy'es breaki gup into granular matter which 
ultrmately assumed the form of Bacteria 


Pror MOLIER, of Lund, Sweden, has published the Ephe- 
merides of Faye’s comet for its next return to the neighbourhood 
of the sun It wll be in peuhelton about July 18, and wil 
continue to approach nearer a d nearer to the earth til Jan 10, 
1874 Te will nat, howevei, be 11 2 position favourable for ob- 
servation, and it 1s very p obable that not even the most powerful 
telescope will be able to catch it 


M CALLAS in Les Afondes endeavours to account for a dry 
haze (47 otz//ard sec) which 1g seen in the atmosphere at certain 
seasons In particu'ar co.ntries Al Paris he says it 19 clearly 
visible on the hortzon on the morning of lovely summa days, 
and is regarded as the presage of fine warm weather Its of a 
hight roseate hue In preportion as the day 15 dry and warm, 
the denser and higher above the houzon 1s the haze This haze 
1s seen at all heights, having been observed by Saussure m 
Switzerland, by Lecay and Charles Martin in Auvergne, and by 
Wilkomer in Spain, in all cases, the phenomenon ıs seen at 1s 
best when the day is dry and warm M Callas attributes it to 
the combustion of aerolite, and shooting stars The attraction 
of the tath, he says, causes these bodies to deviate from their 
regular course and to be precipitated to the earth’s surface with 
a rapidity which certainly exceeds 20 kilometres per second, and 
which 1s sufficient to set them on fire and render them vola- 
tle The vapours thus produced rapully become so rarified 
that they may Fe looked upon as the ultimate hmt of 
divisibility of msoluble bodies and form the dry mists alluded to, 
Obeying the law of giavity these descend to the earth from the 
heights where they are formed, slowly however, on account of 
then extreme tenuity As they approach the earth they come 
under the influence of winds which dissipate them, and of cold 
moisture, which absorbs them, Tlence it 1s that they are per- 
ceived only in certain countries and in warm seasons , especially 
in Spain, and on the table-lands of Abyssinia and Mexico 
AI Callas thinks that the haze may be regarded as a sort 
of cosmical matter akin to that which composes the tails of 
comets The hypothesis has the merit of beng at least curious, 
and so far as we Lnow, onginal 


Tur first paper m the last number of the Bulletin of the 
French Geographical Society is ın connection with a well exe- 
cuted map of the chief physical features of Eastern Brazil, 
appended tothe number M Charles Grad contributes a long 
article on the geology of the Algerian Sahara and its system of 
waters Perhaps the most interesting article 1s by M Paul 
Gaffanel on the Great Sargasso Sea in the middle of the Atlantic, 
the history of which he traces from the Pheenicians downwards, 
describes 1ts geography historically and with reference to what 1s 
known of it at present, which seems to be comparatively little, 
and concludes by pomting out that the wrack or alga: of which it 
is composed might be put to immensely profitable idustial 
uses 


We have received the prospectus of the new Italian Geos 
graphical Magazine, whose first appearance we announced Jast 
week Dr Petermann has written a very hearty preface for hts 
young friend, the editor, Guido Cora, whose plan is very compre- 
hensive, embracing not only geography proper, but also geo- 
gnosy, botany, zoology, anthropology, ethnography hence the 
name of the magazine,—-Coswos We wish it ample success 


Tur Revue Screnifigue for Feb 8 contains Dr Liebreich’s 
Royal Institution lecture on the effect of School Life on Vision 


in the Young. 


| 
sent opportunity of stating the difficulties of the case in the hope 


i 
| onthe boiler , ut im the absence of thermometric experiment» to 
l 


SIR W. ARMSTRONG ON 1HE COAL 
QUES LION * 


H 


AT the present moment attention is being drawn to a new 

method of mcreavny the effisiency of the steam engine by 
pumping heated air into the boiler It 1s impossible to conjecture 
what theeretical consiicritions could have led Mr Warsop, 
the discoverer of the system, to annapate beneficial results 
from the adopnon of such an expedient and yet the experiments 
that have been made in proof of its efficacy are so authoritative 
that they cannot be repudia ed on the ground of their bimg un- 
supportel by theory ih» sulyect, allhough mach debated of 
jate is still so ambtyuous and ob.cure that I shatl take the pre- 


of eliciting sitis®ctory explanation Mr Warsop s method cuns 
gists Im attaching to a seim engine a folcing pump fr the 
purpose of injecting ar m'o the boiler Lhe ppe from this 
forcing pump is formed into a coil in the flue so that the air may 
absorb a portion of the waste heat Aft r entenneg the boiler 
the pipe ts laid slong the bottom, and bemg perforated wth holes 
allows the air to bubble up thiough the water at many diffcrent 
pomts The re ult appcars to be that, witha given capenditure 
of fuel, the available power of the engine 15 considerably m- 
creased by the action of the airepump, notwithstanding that the 
power for working 1t 15 derived from the engine itself How, 
then, 1s this to be explained? It 1s c'etr that air forced into a 
| recever cannot without the aid of extraneous heat give back all 
Í the power expeaded upon the forcing pamp  I[here must of 
i necessity be lors of power: by friction, and also from the im- 
posstbiliyy m pracuet of realising all the expansive action of the 
condensed air corresponding to the compressive action of the 
pump prior toa-tual injection taking place It would be a liberal 
estimate to assume that one-half of the power expended on the 
| Pump 1s recoverable fiom the ar. Hence, to make up the defi 
ciency by the a plication of heat, we shou'd have to double the 
volume of the 11, which would tequire tt to be heated to up- 
ward, of 500° F, above its mitial temperature Now, in the case 
of the Waisop arrangcment, considering the inconsiderable heat- 
ing powe: of the escaping gases to which the air-pipe is exposed , 
const lering also the slow absorbing powcr of an, and the small- 
| ness of the surface presented by the coiled pipe, it 1s haid to 
| believe that the mr could enter the bowler at such a temperature 
| as I have nimed , but even 1f it did, where 1s the surplus power 
| to be found that gives the engine a palpable increase of efficiency? 
The mere react. m of the compressed air, with all the aid it can 
possibly derive from the absorption of waste heat, would barely 
save a loss, and certainly could neve. account for an important 
i gain It seems sbvious, therefore, that whatever beneficial action 
1s exercised by -he air mast be of an indircet natuie, and not the 
| 
t 





immediate effect of tts mechanic il energy 
Four modes of action have been put forward to account 
for the effects abtained = Lirstly, it 15 said that the arr, in bub- 
bling through the water, facilitates the disengagement of the 
steam. Tms may very possibly be the case, for we know that 
water, entuely deprived of air, may be heated tn an open vessel 
toa temperature greatly exceeding the usual boring point, before 
ebulution commences Ihe rea.on of this 1s, that the adheston 
between the water and the containmg vessel, and also between 
the paiticles of water themselves, ts sufficient to restrain the 
formation of steam at the usual boiling heat, unless air be pre- 
sent to afford pomts of separation So far the explanation 1s 
plausible, for if the abstraction of air from wate: rai cs the 
boiling pomt, we may mfer that the addition of ar will 
lower it But the reduction of the boiling point within 
any supposable limits, would not lessen the quanti y of heat 
required for the production of the stam sufficiently to 
afford a solution, because the sum of ahe latent and senstb’e 
| heat, though not constant, as was formerly supposed, does not 
| vary m relatior to the boiling point to such an extent as would 
account for any important saving in that direction A tangible 
adyantage might, however, accrue from the acceierate! trans- 
mison of heat from the fire to the w:ter, caused by the increase 
of difference which a lowered boiling punt would occasion between 
the temperature of the water and that of the fire and gas.» acting 


show how muci the boiling point is actually reducte 1, ind how 
much the es:aj ing gres ate cooled, 1t 1s impossible to form any 
definite opinioa as to the amount of this saving It is certain, 
however, that unless the reductions of temperature be greater 
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than can be readily conceded, they will not be sufficient to 
account for so large an economy as 1s said to be realised 

Secondly, it 1s argued that the bubbles of air virtually afford an 
extension of heating surface So they do, in relation to the heat 
carried in by the au , but the air can only part with its heat by 
jessening its direct contribution to the power of the engine 
Moreover, 1f the heat carried in by the air be insignificant in 
quantity, as I believe ıt to be, the explanation fails in every point 
of view 

Thirdly, ıt 1s stated that the action of the air prevents and even 
removes incrustation, and thereby keeps the heating surfaces free 
from all obstruction as regards the transmission of heat Very 
careful observation would be required to establish this fact , but, 
granting the fact, 1t would follow that the advantage of injecting aur 
would be limited by those cases in which deposit would otherwise 
beformed Ina boule: perfectly fiee from incrustation the injection 
ofair ought to be nugatory, but this does not appear to be the case 

Fourthly, ıt has been ingemiously suggested by Mr Siemens 
that the air passing with the steam into the cylinder may form a 
film on the imterior surface capable of arresting, 1n a great mea- 
sure, that condensation which 1s known to be so wasteful of 
power in unjacketed cylindeis, where the steam is used expan- 
sively Itis highly probable that the air would really accumu- 
late ın this manner against the sides of the cylinder, because, 
while the particles of steam sank down into water, the particles of 
arwouldremain Itis also pretty clear that this film of atir would 
intercept the abstraction of heat by the cooled material of the 
cylinder , but 1f we admit this mode of action, then ıt would seem 
to follow that ıt 1s only in the absence of a steam jacket to the 
cylinder that the economy of injecting mr is realised, and m fact 
that the injection of air 1s merely a substztute for steam jacketing 
Moreover, if such be the action of the air, pumping into the 
steam should, in this point of view, produce the same effect as 
pumping into the water 

I have diated upon this subject more, perhaps, than necessary, 
but I have done so with a view to stimulate action in the matter, 
fo. it 1s time that the doubts and obscurities which beset the 
system should be cleared up, and its adoption or rejection be 
brought to an issue There is no class of steam engme in which 
economy of fuel 1s of so much importance as ıt 1s ın marne 
engines, for not only 1s ıt an object in steam navigation to di- 
minish the cost of coal, but it is a stil. greater object to save 
room, and thereby increase the space available for cargo The 
introduction of compound engines has enabled steam to be used 
of much higher pressure than formerly, and with greatly ın- 
creased expansive action The result has been a saving of about 
50 per cent m the consumption of coal, and I believe I am sub- 
stantially correct in saying that 1n steam vessels, employed cn 
long voyages, this saving of coal has been attended with a four- 
fold increase of the previous carrying power It ıs highly 
probable that still further reductions of fuel will be effected by 
following in the same path, which has already lead to such great 
economy The pressure of steam ın marine engines 1s still far 
inferior to that which 1s used in locomot.ve eng nes, and there is 
no obstacle, of an insurmountable nature, against the expansive 
action being increased proportionately to any further increase of 
pressure 

But ow efforts to increase the effic.ency of marme engines 
must not run too much in one groove Recent improvements 
have been almost exclusively duected to the mode of applying 
the steam, and but little attention has been paid to the made of 
producing it The engine has advanced enormously in improve- 
ment, but the boiler has actually receded , for we now get less 
evaporative effect from marine boilers than was obtained from 
those previously in use This diminution of effect has resulted 
from changes made ın the form uf the boiler, to enable it to resist 
the greater pressure of the steam , but theie 1s no mheient ne- 
cessity for sacrificing evaporative power to meet th.s requirement, 
as 1s proved by the example of the locomotive boler, which, 
while it produces steam of double the pressure of that supplied 
by marme boilers, stands unrivalled in regard to evaporative 
effect The superiority of the locomouve boiler m regard to 
evaporating power 1s chiefly due to the large capacity of its fire- 
box, which affords ample space above the surface of the fuel for 
perfecting the combustion of the gases, In the old form of 
marine boiler the flame space above and beyond the fire was also 
very large, and the evaporation per pound of coal was nearly as 
great as in the locomotive But this advantage has been sacri» 
ficed in the modern form of boiler, by adopting a cylindrical 
fire chamber within the boiler. This form 1s very favourable to 


strength, but ıt affords very little head-room over the fire, and 
the consequenze 1s that, although the tubular heating surface 1s 
relatively zs great as before, the evaporation per pound of coal 
has fallen considerably Ido not say that the‘locomotive form 
of boiler, pure and simple, is that which ought to be adopted 
for marine engines, but it 1s well worth consideration, whether 
by adopting the same principle of construction, a more efficient 
boer would not be obtained for marine engines A more 
powerful draught would probably be required than 1s now neces- 
sary, but tnis could be obtained by known mechanical methods, 
apphed euher to daw air through the furnaces, or to force it 
mto a closed stoke-hole The production of draught by aux- 
thary power, would have the great advantage of enabling the 
rate of combustion to be regulated at pleasure, so as to meet the 
varying demand for steam, and it would also facilitate the appli- 
cation to nanne boilers of mechanical firing, which does not 
succeed with a slow draught, and requues a variable draught to 
meet the fluctuating production of steam required at sea The 
great number of stokers required in large steamers, the severity 
of the work, and the inefficiency of the method they pursue, as 
evidenced by the dense clouds of smoke they produce, render 
the mtroduction of mechanical fring ın such vessels a matter of 
the utmost importance, and I do not beleve that any of the 
difficulties whicn appear to stand ın the way are incapable of 
removal 

I must not dismiss the subject of steam power without some 
allusion to its appl.cation to agriculture In no description of 
steam-engine has economy of fuel been more perseveringly and 
successfully followed out than in engines for agricultural use, 
and Mr Bramwell, m his late address tothe Mechanical Section 
of the Briash Association, does full justice to the mechanical 
engineers who have been the means of bringing these engines to 
such a high degree of efficiency It 1s satisfactory to see that 
the application of steam to the cultivation of the land, and to 
every kind of farming operation, is rapidly extending, for if the 
food producing power of the Jand has to be increased, 1t must be 
by substituung, as far as possible, the comparatively cheap 
power of steam, for the labour, both of men and horses The 
greatly increasea demand for labour in manufacturing occupa- 
tions, as well as for mining and constructive purposes, will cer- 
tainly diminish the supply of rural labour and imecrease its cost 
Such a result 1s not to be regretted, considering how miserably 
ul requited farm labourin most parts of England has been, but 
unless the growing cost of agricu tural labour and of horse work 
can be counterpoised by a more extensive use of steam power, 
we may exnect much of the land in this country to be thrown 
out of cultryation Very different are the views of those who 
maintain tzat food would be more economically produced by 
increasing, mstead of diminishing, the labour employed on the 
land Such is the doctrine of those who advocate the parcelling 
out of the :and in small plots to peasant holders, and who even 
contend that waste lands, incapable of profitable return by ordi- 
nary treatment, could, by this means, be advantageously culti- 
vated It would, indeed, be a retrograde step to renounce the 
aid of capital and mechanical skill in tillage, and fall back upon 
the primitive system of spade husbindry If there be a country 
in the worla where such a mode of cultivation 1s the best, that 
country ıs assuredly not England, where all the resources of 
science anc. skill are necessary to the maintenance of a large 
population under adverse conditions of sorl and climate, and 
where labour 1s more highly paid in manufacture than in agricul- 
ture 

I have had considerable personal experience of steam cultiva- 
tion, and am a thorough believer in us efficacy, but I may here 
draw attencon to a very geueral subject of complaint concerning 
the machinery and implements employed for the purpose I 
refer to the frequency of breakages due to insufficient strength in 
the constraction If makers of the apparatus, used in all the 
varieties of steam tillage, could only be induced to be more 
liberal in the use of matertal, the introduction of their machines 
would be very greatly accelerated 

I must also touch upon the subject of steam traction on com- 
mon roads, which has lately received a considerable impulse from 
the introduction of Mr Thomson’s invention of India-rubber tyres 
Tne number of horses in this country 1s enormous, and being great 
consumers of food, their mamtenance tsa heavy charge on the re- 
sources of tae nation, Next to human power, horse power 1s the 
most expensive that we can use, and we may welcome the dawn 
of a pertod when steam will, to a great extent, supplant animal 
power in our streets and highways. 
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But these, and a'l other extensions of steam power, mvolve ! through which .t flows As it travels along ıt contintie~ to absorl 
greater consumption of coal, and we may well look with anxiety { heat, but less rapidly as its own temperature increases The 
to our dimmushing stock of this precious mineral, which, when | rate of absorption is complicated by the superficial cooling 
once expended, can never be replaced It will therefore, bea | of the passages by the contact of the ar This cooling 
fitting conclusion to this address briefly to review the results ar- | action 1s neces-arily greatest near the shalt, where the air 1s 
rived at by the late Royal Commission, of which I was a member, | coldest, and dimmmshes by werease of distance, so that both the 
as to the extent of our avaiable coal and its probable duration | ar, and surfaces against whuh it sweeps, become hotter as the 
I will not trouble you with the vast amount of detailed inform- length of the au course 1s mcreased The progress towards com- 
ation co lected bythe Commmsioners as to the extent oftne B insh ! plete assimilation of temperature 1s much slower in the perma- 
coal fields, n r with the elaborate calculations of the quantities of | nent ir courses than at the working face of the coal, because the 
coal whi-h those coal fields contain, but I will chiefly direct my | coal at the face being newly exposed 3s hotter, and therefore com- 
observations to those points of the inquiry which fall within tne | municates heat more readily to the ar In any case, however, 
province of mining and mechanical engineering, and to the broad | the an will eventually acquire the heat due to the depth, 1f its 
conclusions at which the Commissioners arrived contact with the stra’a be suffiuiently prolonged It f: llows, 

It bemg well known that a great extent of our coal lies at depths | therefore, thit the temperature of the amin a mine depends on 
greatly exceeding those of our present deepest mines, it was essen- | the extent of the workings as well as on the depth of the pit. 
tial to the inquiry that the limit of possible depth of working | Bur great depth involves extensive workings, because the cost of 
should be approximately-defined One of the committees, there- | the sinking coula only be repari by working a large airea of coal, 
fore, mto which the Commission was divided, was entrusted with | Extremely deep mines will consequently possess doth the con- 
this branch of the subject, and having ac ed in the capacity of | ditions tending to produce a high temperature of the air, and 
chairman to that committee, I am especially familiar with its pro- | unless those conditions can be counteracted by some artificial 
ceedings It fortunately happens that water 1s never met wi'h ın | expedient, the an would acquire the temperature of 98°, assumed 
large quantities at great depths, and it 1s easy to exclude 1t from the | to be the limit of practicable labour at a depth not greatly ex- 
upper portion of a deep shaft, by the modern process of encasing ; ceeding 3 000 feet 
the shaft with cast iron segments Nothing, therefore, 1s to be It is a common idea that increase of temperature may be kept 
feared on the score of excessive pumping power being required , | down to any extent by increase of ventilation, but this opinion 
nether would there be any practical difficulty in drawing coals ; will not bear exammation In the first place ıt requnes an extra- 
from the utmost depth to which we should have todescend Steel | vagant increase of motive power to accelerate the velocity of the 
wire ropes tapering in thickness towards the downward end, would | current of air m any considerable degree, because the re- 
not be overstrained by their own weight added to the usual load, | sistance mcreases ın a ratio somewhat exceeding the cube of 
and even if the depth were carried to such an extreme asto render | the velocity In fact, the only way of mateually increasing 
the strain on the rope due to its weight a senous difficulty, the | the volume of air is by enlarging the sectional area of the 
alternative of drawing at two stages could be adopted shafts and air-courses, which would be attended both with dif- 

With regard to explosive gas it might have been anticipated | culty and expense Assuming, however, that xt would be gene- 
that the greater superincumbent weight upon deep coal would | rally practicable to effect a large increase of ventilation under the 
cause more gas to exude, and thereby render the workings more | conditions mecident to extremely deep mining, ıt 1s necessary to 
fiery, but this does not appear to be the case On the contrary, | consider what would be the cooling effect realised by so doing 
the evidence given before the committee on this point was to the | This 1s a very complex question, because the reduction of tempe- 
effect that the evolution of gas appeared generally to diminish with | 1ature in the air increases the emission of heat from the strata, and 
increase of depth In short, the only cause which it is necessary | because the rate of absorption 1s affected, not only by difference 
to consider as limiting the practicable depth of working, 1» the | of temperature, but also by the velocity of the current 
increase of temperature which accompanies increase of depth The uncertainty on the question of the power of air to absorb 
The rate of this increase of temperature 1s about 1° F for every | heat when flowing at different velocities and in different volumes 
6o feet in depth, starting from 50 feet from the surface, where | through heated air-courses, and the difficulty of reasoning out 
the temperature 1s in this country 50° at all seasons The ques- | any conclusion upon the subject led me to make, foi the guidance 
tions involved in this increase of temperature are, at what depth | of the committee, a series of experiments in which air was forced, 
would the air become so heated as to be incompatible with human | ın varying quantities, through pipes of different lengths and sizes, 

labour, and what means could be adopted to reduce the tem- | nmmersed ın hot water, the temperatures being observed at the 
perature of the atr in contact with the heated strata A great | point of emergence In these experiments the pipes were re- 
deal of interesting evidence was heard by the Commission as to | garded as representing, on a small scale, the air-courses of a 
the limit of human endurance of high temperature The natural | deep mine, the hot water being the equivalent of the heated 
temperature of the numan body, or rather cf the blood which | strata through which the air would be conveyed The particulars 
circulates through ıt, 1s 98° A higher temperature is the con- | of these experiments will be found in the appendix to the evidence 
dition of fever, and the maximum of fever heat appears to be | taken by the committee, and the results are embodied in tables, 
about 105° Labour appears to be impossible, except for very | illustrated by diagrams, which show the progressive heating of 
short intervals when the external condiuons are such as to in- | the air as it travels along the passages, and exhibit the reductions 
crease materially the normal temperature of the blood The tem- | of temperature effected by successive increments of the volume 
perature of the air may be considerably in excess of 98° without | of aw From these tables and diagrams 1t will be seen that, 
unduly heating the blood, provided the air be very dry, because | with short pipes, representing short distances from the shaft, m- 
the rapid evaporation which then takes place from the body keeps | creased circulation has considerable effect ın lowering tempera- 
down the internal temperature, but if the air be humid, this | ture, but with pipes representing long distances from the shaft, 
counter-action does not take place, or not in a sufficient degree, | the cooling effect of creasing the volume of air becomes insig- 
and then the blood absorbs heat from the surrounding medium | mficant The conclusion to which the committee came, as to 
and the condition of fever sets 1m Now, in a coal mine, the air | the depth at which coal could be worked, 1s expressed in the 
1S neve: very dry, and 1s often very moist, and we must, therefore, | following words —‘‘ ‘lhe depth at which the temperature of the 
regard a temperature of 98° in a coal mine as the extreme limit | earth would amount to 98° would be about 3000ft Under the 
that could be endured by men performing the work of mmers | long-wall system of working a difference of about 7° appears to 
For my part, I beheve this temperature 1s beyond the lumit of | exist between the temperature of the air and of the strata at the 
possible continuous labour in a mine, and most persons familiar | working faces , and this difference represents a further depth of 
with the interior of coal mines will agree with me in thinking that | 420 ft, so that the depth at which the temperature of the air 
even 90° would prove a very distressing temperature, and one | would, under present conditions, become equal to the heat of the 
which would render the cost of labour much greater than usual | bluod, would be about 3,420 ft Beyond this point the consider- 
However, granting the practicability of working in a coal mine im | ations affecting increase of depth become so speculative, that the 
an atmosphere at 98°, the next question 1s, what depth would | committee must leave the question in uncertainty, but they con- 
involve that temperature of the air? ‘The depth at which the | sider that ıt may be fairly assumed that a depth of at least 
earth would exhibit a temperature of 98° would be about 3,000 | 4,000 ft could be reached ” 

feet, but it 1s a different question at what depth the air circu- The committee decline to deal with hypothetical expedients 
lating through the mine would acquire that temperature The air | for overcoming the difficulties, but they recognised the possibility 
being cold when it enters the workings at the bottom of the shaft, | of future discovery and experience counteracting, m some un- 
absorbs heat with great avidity from the surfaces of the passages | known degree, the effects of heat and humidity in restricting the 
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depth of warking It will, therefore, be for mmng and mechani- | only by the teeth till now; these, the Ayopotamida@, vary cons 
cal engineers to bring all the resources of their science to bear | siderably in specific and generic form, ranging from the Lower 
upon this difficult problem of counteracting terrestrial heat, at | Eocene up to the Lower Miocene penod, and m size from a 
depths where ıt approaches the limit of human endurance The | rabbit to a hippopotamus The Eocene species, except one 
Commussjoners adopting 4,000 ft as the probable limit of prac- | termed dzf/opus, have not lost the lateral digits, and are included 
ticable depth, came to the conclusion that there exists m this | ın the genus Hyofevanws The division of the Ungulata mto 
kingdom an aggregate quantity of about 146,480 millions of tons | Paridigifata and Jriparidigitata must have occurred about the 
of available coal If we assume that ‘the fucure population of | cretaceoug period, as shawn by the diversity exhibited by hoth 
this country will remain constant, and that the consumption for | groups from the lowest Eocene The former, the Paridigitata 
domestic and manufacturing purposes, includifig exportation, will | split very anciently, perhaps in the chalk, mto those with tuber- 
continue uniform at the present quanuty, or merely vary from | cular, and otkers with crescentic teeth These groups, once 
year to year without advancing, then our stock of coal would | separate, kept entirely apart, but frequently followed parallel 
represent a consumption of 1,273 years But if, on the other | lines of descent Following these two divergent lines of descent, 
hand, we assume that population and consumption will go on | both groups culmimate at the present time in such forms as Pha- 
increasing at the rate exhibited by the statist cs of the last fifteen | cockewrus and Daicotples for one group, and the Bonde for the 
years, or, I might probably say, of the last fifty years, had accu- | other, links between these being absent The Paridigitata with 
rate statistics been so long recorded, then the whole quantity of | crescentic teeth will be termed Far selenodonta, and those with 
coal would, as shown by Mr Jevons, be exhausted in the short | tubercalar Par bunodonta To the first’ group belong Anoplo. 
space of 110 years It will be generally admutted that the truth | errem, Ledhedon, Hyopotavies, and others, together with the 
1s likely to he between these two extremes The Commissioners | existing ruminants, whilst the second embraces the Suna, Hippo- 
1efrained from expressing an opinion as to what the period of | potamına ard Entefodon There isin some cases difficulty m 
duration would actually be, but they presented certain alternative | dectding waether the teeth a:e tubercular or crescentic, the lobes 
views of the question, resulting in periods varying from 276 to | being so thick 
360 years But, all these estimates of duration have reference It 1s important to find some osteological characters to confirm 
to the time required for absolute exhaustion of available toal, | the above division, and the hand and foot from their variations 
and leave untouched the important question of how long we are | suggested protable data In tracing the Paridigitata in time, 
likely to go on before we become a coal-impcriing instead of a | there is a marked tendency to the gradual reduction of the 
coal-exporting country The computation of quantities made by | manus and pes, and an advantage to the individual apparently 
the Commissioners, includes all coal seams exceeding rft im | arises from the simplification By comparison of all forms, a 
thickness, whatever the quality may be, and ıt 1s obvious that | simple structure of ine manus and pes may be obtained, such 
vast quantities of such coal can never be worked, except at a | as was probably possessed by the common ancestor, and such a 
price which would render it more advantageous to purchase coal | typeis nearly retained by Mıppopotamus, and was possessed by 
from abroad than to work ıt from such unfavcurable beds If, | //vopotames In none of these forms ts the limb pentadactylate. 
at the present time, while working our best and most available | Supposing ~he feet to be pentadactylate, the following 1s the 
coal, our markets will barely exclude the coal of Belgium, what | disposition of the digits ın the type — The two outer digits (the 
will be our position when driven to inferior coal more costly to | fourth and fifth) are always supported by one bone, the unciform 
work? If we Jook to cheaper labour for erabling us to work | in the manus, and the cuboid yn the pes, the three succeeding 
less valuable coal, I fear we shall look ın vain, but there 1s one | inner digits are supported each by a separated bone, the third, 
hope for a longer endurance of our prosperity a» dependent on | second and first cuneiform in the pes, and the os magnum, trape- 
our coal, and that hope rests on the skul and perseverance of | zordeum, aad trapezium, in the manus. In the latter the third 
mining and mechanical engineers, who, even now, are called | digit touches the unciform, and the second the magnum, the 
upon to lessen, by all the resources of mechanical science, the | s-cond digit ofthe pes touches the third cuneiform The first 
amouot of human labour required in coal mine digit being lost ın all Ungulata, the trapezium, and first cuneiform 
a ee te ee a A te | support the second digit 

a | Beginning with this type, which was prohahly exhibited by 

| the progen tors of the Paridiguata, the reduc ton along both 

lines of descent may be followed, and in doing so a senes of 
parallel madific tions may be obraincd, though it 15 found among 
| thecre-cent-tu thed haethatthe reduction is much more raptd than 
contains a generalisation which will surprise many orni- along the tubercular toothed By reduction of the foot is meant 
thologists, fur the Cariama is included among the raptorial that socumotion is carried on by the two middle toes instead of 
birds, ıs this a 1esult of the study of the skull? [he accom- by the org nal four , and this seems to be an advantage to the 
panyins drawings ere excellent m Dr Royston- Piggott giv g: Orpanigsm, as if is exhib: el hy all descending lines of Ungulata 
two articels, “On an Aerial Stage Micrometer,” and “On the Gong futer into de ail, ıt 1s founi that both in Selenodont 
Spherules which compose the Ribs of the Scales of the Red Ad- , 204 B-nudsnt Pandigita a, a two fold method of r ducuon of 
miral Butterfly, and the Leptsena Siccharina.”—An ingemious the poe and pes, a simple or znadaptive, and an elabor ite or 
method of obtaining an equal illumination m both tubes of a adaf ¿rve me hod 1» observed In the first oc zwadapirve mode of 
binocular 1s contributed by Mc W R Bndgman, and Mr reduction, the foot. whilst loving its lateral digits, acquires no 
Stewart endeavours to prove that the hat folucles of tne negro’s better adap ation to altered cir-umstances of locomotion than 15 
scalp are curved instead of straight , he also describes clearly the | derived from the mere thickening of tie remaining agits The 
framework of the sucking feet of the Echinus —These papers relation between the carpal and tarsal bones, and he remaining 


are followed by abstracts of intzrest, including several from the | "VO metacarpal and metatarsals, remains unaltered, and the 
American journal, the Zens lemaining agits do sot enter mto any modification by which they 


can receive mre ample support from the carpal and tarsal 
bones, by takirg the place formerly occupied by the reduced 
digits  <Avoplotherium, Lipkodon, and Hyopotamus, are 
examples of thts methed of reduction 

In the second or adaptive method of reduction, the middle 
digits grow larger and thicker than 1n the first mode , but while 
potamidz ” by Dr W Kowalevsky The paper ıs intended to broadening .ransversely they do not adhere to the ancestral type, 
fill a deficiency in our knowledge of the ex ınce? creation by giving | but tend to gain a suppor: on ač the bones of the- carpus and 
a complete osteology of one family of the Paricigitate Ungulate | tarsus, pusking the lateral digits to the side and thereby gaining 
It has been supposed tha: fossil representatives of this family | a better anc more complete support for the body The lateral 
would exhibit a less reduced skeleton and a more complete | digits, being rendered useless, tend to disappear, and the remain- 
number of digits than iecent genera, yet such is not the case ing digits, being pressed from both sides by the carpal and 
The genera Anoplotherium and Liphodon present in their feet the | tarsal bones, te 1d to coalesce to form the canan bone of recent 
same degree of reduction as in recent Ruminarts, save the con- | ruminants, or of the hind foot of Decatyles In this, the adaptive 
fluence ın a canon-bone Notwithstanding this, they have been ; method, modifi-ation keeps pace with inheritance, and examples 
considered the progenitors of the Ruminantia, from a deficiency , of ıt may be seen in Sus, Dzcotyles, Hyemoschus, and the 
in other forms. The present paper introduces a new form, known | Ruminants i 


SCIENTIFIC SERIALS 


THE Monthly Microscopical Fournel —The first paper 1s 
one of Mr Parker’s excellent s ud.es, being on the osteology 
of the head of tie sparrowhawk The first paragraph 
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All extinct Paridigtata follow the first or zzadaptıve mode of 
reduction, whilst all living genera follow the second Did the 
former not become extinct because of their incapacity to adapt 
themselves to altered circumstances, and the latter survive from 
being able to adapt themselves more fully to those circumstances? 
From an exammation of fussil remains, tt is found that tne 
Paridigitate., of the genus Hyopotamus, were Selenodonta of 
the zvadapiive line of descent, inheritance in them beng stronger 
than modification Among the Bunedonta following the zzz- 
adaptive method, the old representatives are but little known, 
Listriodon and Llotherwm bemg the most certain, and the latter. 
apparently didactylate- 

Following the adaptive method, among the Seleno‘onta are 
Charothertum, Paleocherus, and the Swine, and the culminating 
or most reduced stage is not yet reached among the Suna, but 
it 1s certainly the direction m which they tend Among the 
Bunodonta there is great difficulty in tracing the line of descent 
whence originate the Ruminantia From the existence of Hye- 
moschus we may predict that they were originally tetrad actylare, 
and there are many other mtermediate condi 10ns, a» Tragulus 
and Gelocus 


‘* Magnetic Survey of Belgium mn 1871 ” By Rev, S J Perry 

The magnetic abservations which furnished the results con- 
aa in this paper were made during the Autumn months of 
1O71 

The instruments used and the methods adopted were almost 
identical with those employed ın previous magnetic surveys 
of France 

The dip was observed by Mr W Carlisle, magnetic assistant 
of Stonyhurst Observatory, and the rest of the observauons were 
taken by the Rev S J. Perry 

This new series of determinations of the terrestrial magnetic 
elements was rendered the more necessary, as preceding observers 
had chosen very few stations in Belgium, and as the curvature 
of the isodynamics and isoclinals i Dr Lamont’s maps of 
Belgium, Holland, and North-west Germany, indicated a very 
considerable disturbing cause ın the first-named country 

The values obtained in 1871 are a strong confirmation of the 
suspicions of irregularity, to which former observations had 
piven rise = For although the lines of equal dip, declimation, and 
horizontal force bear a sufficiently close resemblance to those of 
neighbouring countries, there 1s evidence of much disturbance , 
and when the valves of the dip and horizontal foice are combined, 
the isodynamics show clearly that the coal-measures, which 
stretch completely across the south east portion of Belgium, 
exercise a strong disturbing influence This local magnetism 
might be incapable of producing more than a decided curvature 
of the tsodynamics of an extended tract of country, but when 
all the stations of observation are situated within narrow limits, 
the perturbation completely masks the normal direction of the 
lines 

The following is a complete hst of the magnetic elements 
observed at the different stations, and reduced to the common 
epoch of January 1, 1872 


Station Declination Dip Honzontal force Intensity 
O QO 

Aix-la-Chapelle 16 464 66 637 4 0064 10 1025 
Alost 17 349 67 210 3 9518 I0 2016 
Antwerp 17489 +66 999 3 9206 10 0559 
Arlon 16 398 65 907 4 1175 10 0857 
Bruges 17938 67155 3 8950 IO 0321 
Brussels 17 959 66 975 3.9613 IO 1271 
Courtay 17756 66678 4 0028 10 1103 
Ghent 17 823 67 221 3 9197 10 1232 
Liége 16 233 66 464 4 0145 10 0522 
Liene — 66 948 — — 
Lonvain 16 824 65 898 3 9565 10 0828 
Mechhn — 66 714 — — 
Mons 17 216 66 573 450065 10 0767 
Namu 17 541 66 538 3 9941 10 O31 
Ostend - 18 097 67 211 3 9152 IO 1077 
Spa 16 627 66 653 4 0239 IO 1531 
Tournay 17 691 66 632 3 9975 10 0776 
Tronchiennes 17 867 67 361 3 9032 10 1397 
Turnhout 17 025 66 113 3 9542 10 1665 
Verviers — 66 718 — — 
Secular vatiation ~O 1255 ~00573 +000542 =O OII55 


Zoological Society of London, February 4 —Professor 
Huxley, E.R.S, V P., m the chair,—A letter wag read fiom 
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Mr Henry W Pwis, late acting curator of the South Afiican 
Museum, Capetown, containing remarks on a specimen of the 
Chimera austrais —Mr E Blyth exhibited and made remarks 
on some Tiger Sk ns from India, Burmah and Shera —A com- 
munication was read fram Mr R Meldola, contaming remarks on 
a certam class of cases of variable pratective colouring in insects 
—A communication was read from Mi G Gullver, ERS, 
containing a series of measurements of the Red Blood Corpus- 
cles of various Batrachians —A paper was read by Dr A 
Gunther, F RS, containing an account of certam species of 
Rephiles and Batrachians, obtained by Dr A B Meyer in Ce- 
lebes and the Philip ine Islands —A communication was read 
from Mr A G Butler, containing a monographie revision of the 
genera Zephronia and Sphe othertum of the sub-order Mynio- 
poda, together with descriptions of some new species of these 
genera —A communication was read from Mr G French 
Angus, containing descripnions of eight species of Land ‘and 
Marine Shells from vanous localities —Messrs P L Sclater 
and Osbert Salvin read the sixth of a series of papers on Peru- 
van Birds, collected by Mr H Whitely, in the Andes of 
Pern The p esent communication contained an account of 
eighty species, collecte} principally at Cosnipetz, in the province 
of Cuzco —A communication was read from Mr H Whitely, 
containing notes on the Humming Birds collected and observed 
by him in the Andes of Peru —A communication was read from 
Dr J E Gray, ERS, on the genus Ocadia, which he con- 
sidered should be referred to the family Bataguride 

Chemical Society, February 6 —Dr Wilhamson, FRS, 
vice-president, ın the chair —=A communication was made by 
D: H & Armstrong ‘‘On the action of Sodium on Aniline ?— 
A paper on ‘‘ Anthrapurpurine,” by Mr W H Perkin, was 
then read by the author Anthrapurpurine is a colouring matter 
which accompanies alizarine in the crude “artificial alizarine, ’ 
now so largely manufactured and employed m dyeing instead of 
madder ike alizarine it 1s capable of imparting bnlhant and 
fast colours to clath mordanted with alumina or iron —A paper 
was also iead by Dr C R A Wright on ‘Isomerism in the 
terpene family of hydrocarbons” In it he gives an account 
of his experiments with oil of nutmegs and o1l of orange-peel 


Anthropological Institute, Feb 4—Col A Lane Fox, 
vice-president, in ‘he char —Mr W L Distant read a paper on 
the inhabitants of Car Nicobar” The people of Car Nicobar 
aie taller than the average Malay, and darker ın the colour of 
the skin ‘Their faith in a good spint is slight, and im an evil 
spirit, which 1s invested with a personality, 1s strong Their 
honesty 1s so well known that traders at once dehver their stores 
on the promise of these islanders to pay the necessary numbei of 
cocoanuts in return , and the promise 1s always fulfilled They 
take but one wife, and adultery 1s severely punished —-A paper 
by Mr J] E Caldcr was 1ead on the extirpation of the native 
tribes of Tasmania ” The author who had had the advantage 
of above forty years’ experience of the Tasmanians, entered veiy 
fully into their physical and mental characteristics, habits, cus- 
toms and modes of warfare, and the causes which led to the 
rapid ex inction of all the tribes They were intelligent, capable 
of considerable culture, and showed every disposition to become 
civilised , but the abundant supply of food mduced indolence, 
which, together with the sudden and violent change of habit 
from savage to civilised life was one of the chief causes of eyx- 
tinction The chairman anno iced the appointment of a Com- 
mittee of Psychological Research 


Entomological Society, January 27, Annual Meeting — 
Professor Westwood, voresident, in the char Statement of 
treasurer’s account for 1872 read, and report of counc] —Pro- 
fessor Westwood was re-elected as president for 1873, Messis 
S S Saunders, G H Verrall,C O Waterhouseand] J Wen, 
new members of council, Mr Mclachlan as treasurer , Messrs 
F Grut and G II Verrall, secretaires, and Mr E W = Janson as 
librarian —- he president delivered an address on the progress 
of entomol ‘gy during the past year 

Geologists’ Association, Feb 7—The Rev T Wiltshire, 
M aA, the retiring president, m the chin —Henry Wood- 
ward, F GS, was elected president for 1873, and Robeir 
Etheridge, F RS Prof Morris, F GS, James Thore, FSA, 
andthe Rev T Wiltshire, M A , vice-presidents Messrs W 
Hislop, J L Lobley, and A Bott were re-elected treasurer, 
honorary secretary, and honorary librarian respectively The 
report for the year 1872 shows the association to be in a 
flourishing state, and was unanimously adopted 
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Literary and Philosophical Society, Dec 24, 1872 
—The president, Dr J P Joule, FRS, drew attention 
to the increasing number of cases of hydrophobia 
There was every reason for believing that this 
dreadful disorder was communicated from one 
animal to another by 2 bi e, and seldom, if ever, 
was spontaneously developed Inasmuch there- 
fore as the ¢ffects of a bite nearly always occurred 
within four months, it would only be necessary to 
isolate all dogs for that period in order to stamp 
out the disease That vas the opimon of Dr 
Bardsley, whose elaborate paper will be jound in 
the fourth volume of the Memon of the Society, 
and probably gave r se to the practice of confining 
dogs at certan periods of the year, which has 
unfortunately been rendered to a great extent 
nugatory in consequence of having been only 
partially adopted 

Jan 7 —The president referred to the great 
loss which the Sucicty had experienced by the 
death of one of its most distinguished honorary 
members, Dr Rankine, called away in the prime 
of life, his loss 1s one of the most severe that 
couli have befalkn science —Mi Wilham H 
Johnson called at ennon to the action of sulphuric 
and hydrochloric acids on iron and steel If after 
Immersion for say ten minutes in either of these 
acids a piece of iron or s eel be tested, its tensile 
strength and resistance to tors:on will be found to 
have diminished Exposure to the air for several 
diys, or gentle heat will, however, completely re- 
store its original strength Prolonged immer>ion 
m acid has a tendency to produce a crystalline 
structure m even the best wrought iron 

January 2r — lhe president explamed a sım- 
ple apparatus by means of which a very high 
degree of rarefaction of air could be produced 
with much facility, and which might in some cr- 
cumstan.es be found preferable to the common atr- 
pump or even the Sprengel It consists of aglass 
funnel @ surmounting a globe 4, from the lower 
part of which a tube c descends to a jar of mercury 
@ Ihe tubes, in connection with the receiver to 
be exhausted, 15 furnished with a vulcanised india- 
rubber plig which fits into the neck of the funnel. 
In using the apparatus the stopcock f 1s shut and 
the funnel filled with mercury Then by lift.ng 
the tube ¢ withits plug, the mercury fills the globe 
b and the pipec The tube eis then replaced, 
and the step cock being opened, the mercury de- 
scends in ¢,emP'ying the globe By returning the mercury ito 
the funnel by means of a pump, or more «amply, by lifting the 
jar d, the process ls repeated un'il the requis.te degree of rare- 


ficuiun is produced 





PARIS 


Academy of Sciences, fan 27 —M_ de Quatrefages, pres- 
dent, in the chair -=M A Trecul read the -e.ond part of his 
piper on the carpelliry theory of the Papavericeze This portion 
of the paper treats of Glaucium and Lochecf oltza —M  Boussin- 
gault read a note on alimentary substarces preserved by cold 
lhe avhor exposed several articles of fool to a tem erature of 
~ 20° for several hours in closed flasks , this was in 1865 Lhe 
substances are now perfectly sound and free trom putrefaction 
—M Th Lestiboudows reid the continuation of his paper on 
the steucture of the Heterogene —Vi Mares read a note on the 
vine siikness chiracterised by Phylloxera [ne paper was re- 
ferred to the contmiostou on tha” sudject —.\ letrer from M I 
Pierreon the det.rminauon of the boring peint of quid sulphurous 
anhydride was then read The metnod cousists 1m mtroducing a 
thermometer, through a pierced cork, into a thin tube con- 
tainng the anhydride Another hole ım the cork holds 
an exit tube, the apparatas is then suspended in the arr, 
the SO, begins to boil, and the thermometer 1s then read 
—M Faye presented M Ueis’s ‘* Atlas ccelestis novus,” and 
made some quotations from it on the number of stars visible 
to the naked eye, the autho: can see many stars put down 
by other astronomers as of the 7th or 8th magnitude —M 
L. d’Henry read a paper on the use of the mono-chromatic 


sodium light in observing the tints of litmus ın alcalimetry. The 
author finds that this reaction 1s much more easily seen by the 
yellow light —M Ch Valson sent a note on the modulus of 
refrigerating power 1n saline solutions —MM C Fnedeland R 
D Silva sent a note on a new tertiary alcohol, &c, M H 

Joule a note on the commercial estimation jof nitrates, and 
MM Gayon one on the spontaneous alteration of eggs the 
author finds the putrid eggs full of vibriones , he mtends to seek 
for the origm of these bodies—-M Gréyhant sent a note on the 
estimation of carbonic oxide combined with heemoglobin--M_ F 

Pisani sent a paper on the analysis of Jeffersonite from New 
Jersey, and on tae analysis of Arite from Mount Ar (Basses 
Pyrenées) —M_ S Chautram sent a paper on the reproduction 
of eyes in the crayfish The author has cut out the eyes of the 
crustacean, and finds that they grow again in about eleven 
months 
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Roy av Sucre y, at B 30 —On Curvature and Orthogonal Surfaces Prof 
Cay ley —On a New Relation between Heat and Electricity Prof 
Guthrie 
SOLIHTY oF ANTIQUARIES, at 8 30 ~-On a Brass Bowl of the 1°th century 
L A Gardiner —Un Early Deeds and Charters R H Wood 
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H J 5 Smith —Application of the Hodograph to the Solution of Pro- 
blems on Projectiles J Macleod 
FRIDAY, FEBRUARY 14 
ASTRONOMICAL Socraty, at 8 ~ Anniversary 
Rovat Dysripstion, atg ~On Recent Progress m Weather Knowledge 
R H Scotr 
QUEKETT Cuts, at B 
SATURDAY, FEB8LARY 15 
Royvar INstir.t10*, at 3 ~ Comparative Politcs Dr E A Freeman, 
SUNDAY, FEBRLARY 16 
Sunpay Lecrure Socizry, at 4—Pre-Historic Forufications Lawson 


Jat 
MONDAY, FEBRUARY 17 
LONDON INSTITUTION, at 4 Physical Geography Prof Duncan 
IS rowoLoGicaL SOCIETY, at7, 
Asiatic SOCIETY, at 3 
Cotuvce or SuRcEONS, at 4 — Osteology ana Dentition of Extmct Mam- 
maha with their Geological and Gcographical Distribution, &c Prof 
Blower (clunterian Lectures} 
TUESDAY, FEBRUARY 18 
ANTHROPOLOG.CAL INSTITL rE, at 8 —Nore on the Macas Indians Sur John 
Lubbock, Bart —Qn the Relation of the Parish Boundanes m the South 
Last of Ergland to Great Physical Features Wiliam lopley 
ZOOLOGICAL SOCIETI, at 8 3o~-Report on the Hydroida collected during 
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(Aretictts birture, & A Ho Garrod 
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THURSDAY, FEBRUARY 20, 1873 Session of Parliament, to make provision for the preserva- 

tion of certain national monuments, which has now been 

E a ee ee eee: | ae read a first time The means adopted for dealing with 
THE PRESERVATION OF OUR NATIONAL | this somewhat difficult subject appear to us well calculated 


MONUMENTS | for producing the desired result, and in a manner which 
| even those who consider they have a night to destroy any 
T necessity of some measures being taken for the | monuments on their own property, cannot but regard as 
preservation of our national pre-historic monu- | equitable, 
ments 1s constantly being forced upon public attention by | The conservation of monuments such as barrows, dol- 
the acts of destiuction so frequently reported in the | mens, menhirs, earthworks, stone-circles, &c, 1s placed 
newspapers, and which, ıt would appear, the power of | by the Bill under the charge of a body of Commissioners, 
public opinion is by itself unable to prevent consisting of the Inclosure Commissioners, the Master of 
We have only to refer to any archzological work which | the Rolls, the Presidents of the Societies of Antiquaries of 
treats of our cromlechs and dolmens, and other megalithic ! London and of Scotland, the Keeper of the British An- 
monuments, to see at once how fearfully many of them ' tiquities at the Butısh Museum, and thiee other Com- 
have been mutilated, 1f they have not been absolutely de- | missioners to be nominated by the Crown Under therr 
stroyed within the last century or two The disappear- charge are placed certain monuments specified in a Sche- 
ance of the monolith near Kits Coty House, which, | dule attached to the Bill, but, with thé consent of the 
though fallen in Stukeley’s time, was still there to mark Treasury, other monuments of a simular kind may, at any 
what was then known as “the general’s grave,” the future time, be brought under their control When once 
hopeless confusion into which the “Countless Stones,” this has been done, any myury or damage to the monu- 
also near Aylesford, have been thrown , the cairns within ments will be treated as a malicious injury and become 
the circle, known as Long Meg and her Daughters, which, penal, unless the written permission of the Commissioners 
since Camden’s time, have vanished, while the Daughters . has been obtained, or they have declined to purchase 
appear to have been reduced ın number from 77 to 68, the | either the monument itself, or a power to restrain the 
double row of immense stones near Shap, the destruction of | owner or occupier of it from injuring it during a certain 
which has been so great that a village has been almost | period of yeais 
entirely built out of their remams ,—these are but a few | Powers are given to the Commissioners to purchase the 
examples of this kind culled at random from Fergusson’s , freehold, or other estate, in any monument and nights of 
“Rude Stone Monuments” way for the public to ıt, as well as to exercise the power of 
It was, moreover, only last year that a portion of Ave- | restraint from injury. The amount of compensation to be 
bury, a monument perhaps only second ın importance to ' awarded under either head 1s to be determined under the 
Stonehenge, was threatened, and was only saved for pos- | provisions of an already existing Act of Parliament, but 
terity by the public-spirited liberality of Sir John Lubbock, | in all cases the consent of the Treasury will be necessary 
who purchased the site : before there can be any outlay of public money 
With barrows and earthworks the destruction has been} These aie the main provisions of the Bull, but the neces- 
equally rapid, though less noticed. We have, however; sary clauses with regard to notices, powers of access, con- 
seen an expostulation in the 7zzes on the subject of the servation of monuments, and other matters, have not been 
vallum of an ancient circular camp being converted into omitted, and have evidently been carefully considered. 
bricks, and the threatened destruction of Cæsars Camp ; The Schedule attached to the Bill is at present appa- 
at Wimbledon 1s stıll a matter of public interest rently undergoing revision, but about eighty of the prin- 
It 1s, perhaps, rarely the case that these monuments are | cipal prehistoric monuments of the United Kingdom are 
destroyed in a merely wilful manner, it 1s usually from į already specified 
economical motives The barrows offe: a mound of soil It appears to us that it would be wise for the local so- 
well adapted for being carted away to give a top dress- | cieties in our different counties to furnish Sir John Lubbock 
ing to some neighbouring field, and there is also the ' with catalogues of the principal monuments 1n their re- 
secondary advantage, that their site, after the 1emoval | spective districts, such as in their opinion ought to be 
of the mound, offers no impediment to the passage | placed under the protection of the Commissioners, so as 
of the plough The stones of the megalithic monuments | to make the list as complete ın the first instance as pos- 
’ offer supplies of material both for the purposes of building | sible, and avoid the necessity of making continual additions 
and the repair of the neighbouring roads. As it was with | to it 
“the Egyptian mummies, which Cambyses or Time had | The mere fact of a barrow, dolmen, or camp, being 
spared and which Avarice now consumeth,” soit 1s with : thought of sufficient umportance to be cited by name in an 
these rude monuments of our forefathers When the belief | Act of Parliament would tend to raise it ın the respect of 
was strong that “ Mizraim cured wounds,” there was some ' the inhabitants of the surrounding country, and in most 
excuse for “mummies becoming merchandise,” and | cases suffice to preserve ıt from wanton injury The 
Pharaoh beimg sold for balsams ,” but to dress our fields ı general spread of education will also do much to encou- 
with the sepulchral mounds of our predecessors, and to | rage a regard for our national antiquities, of which, not- 
break up their monuments for the repair of our barns , withstanding neglect in the past, we have still a fair num- 
and roads, seems to us what Sir Thomas Browne would | ber to show. Let us do what we can to preserve them ere 
have stigmatised as a worse than “irrational ferity ” it be too late, and not let posterity charge the present gene- 
Itis with a view to preventing such barbarisms that | ration with neglect, should at some future time a greatei 
Su John Lubbock has introduced a Bull in the present interest arise in these relics of a dim past, and it then be 
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found that of monuments now extant a.l that can be said | pointing cut tnat the cardinal fact brought to light when 
will be “ Etiam periere ruinze.” nervous action 1s !ooked at entirely from the objective point 

In France it 1s certainly the case that whee a building | of view, 1s, that the amount and heterogeneity of motion ex- 
or other ancient structure is “classé comme monument | hibited by the various living creatures, are greater or less 
historique,” it 1s 1egarded with some degree of pride and | in proportion to the development of the nervous system, 
affection by those who live near it, anc the necessary ex- | Mr Spencer comes to the vexed question of the relation 
penses for the preservation of such monuments do not | between nervous phenomena and phenomena of con- 
appear to be grudged sciousness This is a subject about which in its more 

In this country, also, what small expense the Treasury | subtle aspects there ıs much uncertainty and some 
might incur in the defence and preservation of our na- | confusion of thought It may be taken as established 
tional monuments would, we are sure, be cheerfully met, | that every mode of consciousness 1s a concomitant of 
but we are inclined to think that it will only be in rare | some nervous change. Given certain physical conditions 
and exceptional cases that any outlay whatever, beyond, | accompanied by a special state of consciousness, and 
perhaps, the expense of a few nctices, will be necessary there 1s every reason to believe that physical conditions 

Among the multitude of private Luills brought in at | in every respect identical, will always be attended by a 
the commencement of a Session, 1t 1s not always that the | similar state of consciousness This, and not more than 
doctrine of the “survival of the fittest” applies In this | this, we think, was intended by Mr Spencer in his chapter 
instance, however, we trust that the Bull will be exposed | on A.stho-paysiology Nevertheless, several able men 
to neither neglect nor mishap, It ıs supported by mem- | have, ıt would appear, been led to suppose that he coun- 
bers on both sides of the House, it does not appeal to | tenances a kind of materialism (not using the word to 
Party, but to the patriotism of the whcle nation, and it 1s | imply anything objectionable, for why not be materialists, 
brought ın under the auspices of a member whose repu- | if materialista be truth °}, which forms no part of his philo- 
tation as an archeologist, thovgh great throughout the | sophy To give precision and emphasis to what we say, 
country, 1s exceeded by his popularity as the author of the | we would tzeke the liberty to refer to the position taken 
most successful measure of private legislation in modern | up by Dr Bastian in his remarkably able and} important 
times—the Bank Holiday Act work on the ‘ Beginnings of Life” The expression that 
em eo ee | definitely raises tne issue of which we wish to speak, and 


HERBERT SPENCER S ne LOGY which at the same time fixes Dr Bastian to a view notin 


: harmony with the teaching of Mr Spencer, ıs the 
The Principles of Psychology By Herbert Spencer following — We have not yet been able to show that 
Second Edition (London Williams and Norgate ) 


there 1s evolved, during brain action, an amount of heat, 
I or other moce of physical energy, less than there would 

O give readers some idea of the contents of a good | have been had not the Sensations been felt and the 
book is very often the most useful thing a reviewer | Thoughts thought,” but he believes that this 1s the cas 

can do Unfortunately that course is not open to us m | Our present object 1s not so much to show that here 
the present instance The subject is too vast We can- | speculation has got on a wrong track, as that, if we 
not exhibit the grandeur, we can only in a few general | understard Vr Spencer, itis not his opinion that any- 
phrases express our admiration of zhe profound, all- | thing of thıs kiad takes place, though certainly some 
embracing philosophy of which the work before us 1s an | ambiguous phrases might be held to convey this meaning 
instalment The doctrine of evolution when taken up by | We have mentioned the significant fact that the size of 
Mr Spencer was little more than a crotchet He has | the nervous system holds a pretty constant relation to the 
made it the ideaof the age. In its presence other systems | amount and heterogeneity of motion generated Theimph- 
of philosophy are hushed, they cease their strife and ; cationis that none of the motion evolved during nervous 
become its servants, while all the sciences do it homage | action disappears from the object world, passes into 
The place that the doctrine of evolution has secured in | consciousness in the same sense that physicists speak 
the minds of those who think for tre educated public | of momentum passing into heat , that whether conscious- 
may be indicated by afew names taken jest as they occur | ness arise or not, there will be fo. the molecular motion 
Mr Darwin’s works, the novelis of George Ehot, Mr | set up in the nerve substance, exactly the same mechani- 
Tylor’s “ Primitive Culture,” Dr Bastian’s “ Beginnings | cal equivalents, Whether, for example, those gangha 
of Life,” and Mr Bagehot’s “Physics and Politics,” have | that ın the body of each one of us are employed in carry- 
almost nothing in common but the ‘dea of evolution, | mg on wkat we call reflex action, are so many distinct 
with which they are all moie or lessimkued In a word | seats of consciousness, like so many separate animals, an 
we have but one other thinker with whom in pomt of | 1dea for which much has been said, or whether the nerve- 
influence on the higher thought of this, and probably of | changes that go on in these ganglia have no subjective 
several succeeding generations, Mr Spencer can be | side, in eitier case the objective facts will remain the 
classed —ıt does not need saying’ that that otheris Mr | same, If consciousness is evolved, it is not at the expense 
J.S Mill of a single oscillation of a molecule disappearing from 
As we cannot piesent such an outline of Mr Spencer’s | the object world No doubt itis hard to conceive con- 
system of psychology as would make it generally mtelu- | sciousness arising in this apparently self-created way , 
gible, the purpose of directing attention to the work will | but if any suppose that by using phrases that would 
perhaps be best served by selecting as the subject of | assimilate wind to motion they ease the difficulty, they 
remark one or two points to which the presence of the | but deluce themselves It is as easy to think of con- 
controversial element may lend a spec al interest After | sciousness arising out of nothing, if they will, as to 
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conceive ıt as manufactured out of motion , that 1s to say, | they do the mental evolution which accompanies the au- 
the one and the other proposition are alike absolutely | togenous development of the nervous system, fall into an 
unthinkable. On this pomt Mr Spencer writes, “Can we | error as great as if they were to ascribe all bodily growth 
think of the subjective and objective activities as the same? | and structure to exercise, forgetting the mnate tendency 
Can the oscillations of a molecule be presented in con- | to assume the adult form.” “The doctrine that all the 
sciousness side by side with a nervous shock, and the two | desires, all the sentiments, are generated by the experi- 
be recognised as one? No effort enables us to assimilate | ences of the individual, ıs so glaringly at variance with 
them. That a unit of feeling has nothing in common | facts, that I cannot but wonder how anyone should ever 
with a unit of motion, becomes more than ever manifest | have entertained ıt” The cncumstances which account 
when we bring the two into juxtaposition” Mr Spencer’s , for the existence of the individual-experience psycho- 
idea 18 that feeling and nervous action are two faces of | logy, and which enable ıt still to hold out as a rival of the 
the same ontological something,—a view that prohibits the more advanced form that Mr Spencer has given to the 
notion of the one passing into or bemg expended in pro- | Science are these (1) the immaturity of the human in- 
ducing the other The conclusion 1s that the transforma- | fant at birth, (2) the lack of precise knowledge with 
tions of physical eneigy remain unaffected by the presence | regard to the mental peculiarities of the lowe: animals , 
or absence of consciousness (3) the stil popular notion that the human mind does not 

Psychology has as yet been made a serious study by | resemble the mental constitution of the animals, that itis 
only a few individuals Accordingly it 1s only the more | of a different order. Of course this last 1s now-a-days 
striking and easily giasped peculiarities of Mr Spencers | little more than a popular superstition, nevertheless ıt 
system that can be 1eferred to with advantage Of these | can be taken advantage of, and an argument to the 
the most mmposing, and the one of which the educated effect that the mental operations of the animals are, to 
public have alieady a slight second-hand acquaintance, | all appearance, so very different from the workings of the 
is the doctrine that the brain and nervous system 1s an | human mind, that they can supply nothing more than a 
organised register of the experiences of past generations, | worthless, 1f not a misleading analogy, has a very specious 
that consequently the intelligence and character of indi- | and scientific look about it, in the eyes of those who are 
viduals and of 1aces depend much more on this, on the | not very well acquainted with the subject. Our ignorance 
expenences of their ancestors, than on their individual | of animal psychology may be still more boldly drawn on 
experiences The flood of hght thrown by this conception | ın defence of the theory under consideration With a 
on so many things previously dark and unfathomable, its | hyper-scientific caution, its advocates 1efuse to take into 
power of bringing about harmony where before there was | account anything (ncompatible with their theory) con- 
nothing but confusion and unsatisfactory wrangling, ought | cerning any one species of animal that has not been 
to have been sufficient to have secured it a universally | proved by a very overwhelmingly large number of very 
favourable reception This, however, has not been the | accurate observations And they find ıt possible to mam- 
case, and paitly, perhaps, because of the very merits that | tain that it still remains unproved that any species of 
recommend it It may be that veterans who have won | animal possesses either knowledge or skill not wholly 
their laurels on, say, the battle-field of innate ideas, Jove | acquired by each individual A bette: acquaintance with 
the old controversy, and aie not anxious to learn that | the mental peculiarities of the animals is certainly a de- 
both sides were right and both wrong Moreover, it 1s | Sideratum, and we hope that this rich field of investigation 
the misfortune of this important addition to psychology, | will not long rema uncultivated In Macmillaws Maga- 
that ıt shows that previous workers ın this field of inquiry | zzze for this month there 1s an account of a series of 
nave at times been labouring in the dark to solve prob- | observations and experiments on young animals by the 
lems like in kind with the famous difficulty of accounting | present writer, which, unless they can be discredited, 
for the supposed fact, that the weight of a vessel of water | may reasonably be expected to go far to establish the fact 
1s not mcieased by the addition of a live fish For ! of instinct, the fact of innate knowledge and unacquired 
instance, should Mr Spencer be right, the celebrated skill , in othe: words, the phenomena on which the expe- 


rn HEE re 


theory of the Will, elaborated by Prof Bain, the able repre- | rience-psychology, minus the doctrine of imheritance, can 
sentative of the individual-experience psychology, becomes | throw no light whatever Now, had not Mr. Darwin 
a highly ingenious account of what does not happen, | banished from every scientific mind the hypothesis of 
Thus, the new doctrine can be accepted only at the ex- the miraculous creation of each distinct species of animal 
pense of giving up much of what has hitherto passed for | Just as we see it, with allits strange organs and, to most 
mental science people, still stranger instincts, the presumption against 

The following sentences will serve to indicate Mr, | 2system of human psychology that not only can give no 
Spencer’s position “The ability to co-ordmate impres- | account of the most stiiking phenomena in the mental 
sions, and to perform the appropriate actions, always life of the animals, but which strongly inchnes those who 
implies the pre-existence of certain nerves arranged ma hold ıt to pronounce such phenomena incredible, might 
certain way. What is the meaning of the human bram? | not have been so apparent But in the present state of 
It 1s that the many estab/:shed relations among its parts | our scientific knowledge, such a psychology, professing 
stand fo. so many established relations among the psy- | to be a complete system, 1s self-condemned In ıts funda- 
chicalchanges Each of the’constant connections among | mental principles the science of mind must be the same 
the fibres of the cerebral masses, answers to some con- | for all living creatures. Further, 1f man be, as is now 
stant connection of phenomena ın the experiences of the | believed, but the highest, the last, the most complex 
race” “Those who contend that knowledge results | product of evolution, asystem professing to be an analy- 
wholly from the experiences of the individual, ignorimg as | SIS and exposition of his mind, yet confessing itself m- 
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competent to deal with the TEE N E ak ad sımpler mental 
processes of lower creatures, must surely feel itself in an 
uncomfortably anomalous position 

It is, however, on the first-mentioned circumstance, them- 
maturity of the infant at birth, that most stress can be laid 
The newly-born babe cannot raise its hand to its mouth, 
and doubtless for a long tıme after birth ıt has no con- 
sciousness of the axiom “things that are equal to the same 
thing are equal to one another” The helplessness of in- 
fancy 1s pointed to as furnishing ocular demonstration of 
the doctrine that, whatever may be the case with the anı- 
mals, all human knowledge, allhuman ability to perform use- 
ful actions, must be wholly the zesult of associations formed 
in the life-history of each individual But it can surely 
require little argument to show that this is an entirely 
unwarianted assumption It might as well be main- 
tained that because a child is born without teeth and 
without hair, the subsequent appearance of these must be 
referred wholly to the operation of external forces Of 
the several lines of argument that might here be em- 
ployed, let us, for the sake of freshness, take the analogy 
from the lower animals We are not aware thatit can be 
asserted as the result of prearranged and careful ob- 
seivations, that any creature at the imstant of buth ex- 
hibits any of the higher instincts. A number of isolated 
and more or less accidental observations have been re- 
corded , and apparently on the strength of these Mr 
Spencer has made the followmg unqualified statement — 
“ A chick, immediately ıt comes out of the egg, not only 
balances itself and runs about, but picks up fragments of 
food, thus showing us that ıt can adjust its muscular 
movements ın a way appropriate for grasping an object 
in a position that is accurately perceived” The fact 1s, 
that on emerging from the shell the chick can no more 
do anything of all this than car. the new-born child run 
about and gather blackberries But between the two 
there 15 this gieat difference, that whereas the chick can 
pick about perfectly in less than twenty-four hours, the 
child ıs not similarly master of its movements ın as many 
months, Our present point is, that ıt can be shown by 
experiment that the performances of the chick a day old 
which involve the perceptions of distance and direction 
by the eye and the ear, and of many other qualities of 
external things, aie not in any degree the results of its 
individual experiences Let it now be remembered that 
in the absence of conclusive evidence to the contrary, it 
has been considered a safe position to hold that the early 
knowledge and intelligent action of the chicken “may 
be, after all, nothing more than very rap.d acquisitions, 
the result of that expeiimentation, prompted by the 
inborn or spontaneous activity” May we now, on the 
other side, similarly presume, until the contrary 1s shown, 
that the more tardy progress of the infant 1s not because 
its mental constitution has to be built up from the foun- 
dation out of the primitive elements of consciousness, 
which the chicken’s has not, but rather because the child 
comes into the world ın a state of greate: physical, and 
the.efore mental immaturity ? The progress of the infant, 
however, has been so continually spoken of as if 1t were a 
visible process of unaided acquisition, that ıt may give 
some surpiise when it 1s asserted from fhe othe: side that 
we have no sufficiently accurate acquaintance with the 
alleged acquisitions of infancy to justify the doctrine that 
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they are different in kind fiom the unfolding of the in- 
herited instincts of the chicken To give definiteness to 
the attitude taken up, we would say, for example, that the 
facts concerning the early movements of the two lambs 
and the calf observed by Prof, Bain, and which, looked at 
from his point of view, were strong confirmation of the 
doctrine of individual acquisition, may be just as readily 
interpreted as the unfolding of inherited powers ; which, 
as far as we know, start into perfect action at the moment 
of birth. in no single instance From observations on 
several newly-dropped calves, the facts corresponding 
substantially with those recorded by Piof, Bain, the pre- 
sent writer could draw no conclusive evidence ın favour 
of ether the one theory or the other. One observation, 
however, may here be mentioned that seemed rather to 
favour the doctrine of inheritance A calf one hour old, 
which had been staggering about on its legs forten minutes, 
stepped out at the open door of the byre Itno sooner 
found itself in the open aur, than ıt began to fiisk and 
dance , itwas left entuely to itself, and whenit had been 
on its legs fifteen minutes, 1t—apparently in obedience to 
the feeling of fatigue—deliberately lay down, folding in 
its limbs after the established manner of its kind This 
is all we know about calves, about children we know 
nothing at all And it may fairly. be asked how, when 
callea in question, the assumption that underlies such 
statements as the following can be made good We quote 
from Prof Bain’s account of the growth of voluntary power, 
He says —‘ The infant is unable to masticate; a morsel 
put in‘o its mouth at first usually tumbles out But ifthere 
occur spontaneois movement’ of the tongue, mouth, or 
jaw, giving birth to a stiong iclish, these movements are 
sustained, and begin to be associated with the sensations, 
so that after atime there giows up a firm connection,’ 
Bearing m mird that when born the child has no occa- 
sion for the power of masticating solid food, that the 
ability to suck, which involves an equally complex series 
of muscular adjustments, is what it requires, and this it 
has by instinct , bearmg all this in mind, the question 1s, 
why may not the innate ability to masticate be developed 
by the time it 1s required quite as spontaneously as the 
teeth used in theoperation® Takeaparallel The feeble 
nestling when ıt leaves the shell ıs blind One ofthe seve- 
ral very pronounced and interesting instincts ıt exhibits at 
this stage 1s, that m response to certain sounds it opens 
its mouth and struggles to hold up its head to be fed 
Several weeks later it begins to pick foritself Now we 
put the question, 1s this second mode of filling 1ts stomach 
to be considered a pure acquisition, while its o1igmal 
plan must certainly be regarded as pure mstinct? No 
one, we think, will venture to answer in the affirmative , 
the more so as this 1s a case that may any day be put io 
the test of experiment, Where, then, 1s the evidence that 
the analogous progress from drawing milk to masticating 
solid food 1s of a different kind? 
DOUGLAS A SPALDING 
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of the Root.” Dr, Frank “ On the position and direction | unicellular genus of truly parasitic algæ, Chl echytrium 


of floating and submersed parts of plants.” Dr. Cohn 
"On Parasitic Algæ ’ 


Dr Schioeter “On cetan | finds mhabiting the fronds of Lemna ¢risulca 


(allied to “’ydrocytium and the Chytridin@) which F 
The 


Pigments formed by the Bacterie,” and Dr. Cohn’s ! occurrence of this chlorophyll—contaimng alga m Zemina, 


“ Investigations on Bacterie ” 

This work—Cohn’s “ Beitrage zur Biologie der Pflanzen ” 
~~1s the organ moie especially of the workers in the phyto- 
physiological laboratory at Breslau, under the guidance 


of the eminent Professor of Botany in the University | 7 
there. The first part appeared in 1870 (NATURE, vol m | 


242) 

Dr Ctestelski’s researches follow up the interesting 
inquiries into the same subject opened a few years ago 
by Prof Hofmeister and otheis He sums up with the 
following propositions —~ 

1 The normal giowth of gcrminating seedlings may be 
observed in a saturated atmosphere, if the albumen or 
cotyledons be kept constantly moist, without the root 
descending into either water or moist earth The de- 
velopment of the root ceases however as soon as the 
reserve of nutrient matter in the seed is exhausted, 

2 The longitudmal extension of the root takes place 
exclusively in a relatively narrow region behind the tip 

3 The downward curvatuie of the root takes place at 
that point where the longitudinal growth of its cells ıs at 
a Taaximum 

4 Gravitation occasions the downward curvature 


Say, gravitation occasions in the root a tension of the 
tissue whenever it departs from its normal direction, and 
thus determines downward curvature 

6 This tension 1s due to the more considerable growth 
of those cells which le on the side of the root turned | 
towards the zenith 

7 The more marked giowth of the cells of this side of 





the root 1s occasioned by the circumstance that the cell- } 


contents of the upper side turned towards the zenith are 
much less concentrated than ın the under side, which, 
again,is due to the action of gravity which determines 
that the more concentrated cell-sap, being the heavier, 
shall occupy the under side of the root 

8 If the outermost tip (Vegetatzonskegel) of a1oot be 


of its tissues, but ıt 1s no more capable of downwaid cur- 
vatuie 

g If however it afterwards developes a new formative 
apex, as occasionally happens, and so elongates at the 
cut apex, the root again becomes capable of downward 
curvature 

io Centrifugal force determines in a similar manner 
and on analogous ground, the curvature of the 10ot in the 
direction of this force, as does gravitation in that towards 
the nadir 

The next thing will be to explain the relation of 
ascending axes to gravitation It would seem as though 
hehotiopismus and geotropismus had squabbled over the 
embryo and compromised matters at last by each taking | 
a Vegetationskeg./, one of the plumule the other of the 
radicle, with its active future contro! ' 

Di Frank’s paper 1s an inquiry into the causes which 
influence the position and direction of the floating and 
submersed leaves of aquatic plants apart from the direct 
operation of gravity and sunlight, which are not causes 
directly produc ive of special modifications of growth, but 
rather guides according to which the organ in the course 
of growth adjusts itself so far as itis able, until ıt has 
attained a positon the most advantageous to it 

Prof Cohn’s memoir touches upon the question, of 
pecuhar interest just now, of the relation of the lower 
forms of vegetable lfe destitute of chlorophyll to the 
organic matter in which they find their matrix and to the 
inorganic world, with regard to their power of assimilating 
independently their necessary nutnment and reducing 
carbonic acid. He also carefully describes as a new 
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cut off, ıt may indeed elongate through mere extension 
H 
| 
| 
l 
| 


| 
| 
| 
j 
| 
| 
| 





he regards as presenting an analogy with the presence of 
the green gonidial layer in lichens, which he looks upon 
similarly as an endophytal alga 
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} [The Editor does not hold himself responsible for opinions expressed 
| 


by his correspondents, 


No notice ts taken of anonymous 
communications | 


The Janssen-Lockyer Apphcation of the Spectroscope 


I SEE by a lette: in the Axgish Mechanic and World of 
Science of January 31, that Mr R A Proctor claims for Dr 
Huggins the credit of having publicly descrrbed in Feb 1868, 
ue method of viewing the solar protuberances without a total 
eclipse 

Permit me to state that to Mr Lockyer undoubtedly belongs 
the credit of having known this method even before his prelt- 
minary paper in 1866 in which it was sufficiently published 
We had numerous conversations on the subject, and when he 
showed me the MS of his prelimmary paper and told me at 
the same time that he was about to ask a grant for the purpose 
of piocuring a more powerful spectroscope, I advised him to 


ı introdace his views in the shape of a question, which he accord- 
5 This curvature 1s not passive but active, that is to | 


ingly did in the following terms —‘‘ May not the spectroscope 
afford us evidence of the existence of the ‘red flames’ which 
total eclipses have revealed to us in the sun’s atmosphere, 
although they escape all other methods of observation at 
othe: tımes? and if so may we not learn something from this of 
the 1ecent outburst of the star in Corona? ” 

I gave this advice to my friend, Mr Lochyer, because I thought 
that as it might be some time before he obtaimed the new instru- 
meit t might be well that he should publish what 1 ‘conceived 
would enable him to claim for himself the Lnowledge of ths 
principle And I think that anyone well acquainted with 
spectra on reading the question put, could not fail to see what 
was ment, and if he were previously Ignorant of the principle, 
he could not fail to perceive it I therefore feel rather astonished 
that anyone should claim the statement made by Iiuggins two 
years afterwards as being the commencement of a new principle 
The method founded upon this principle was first successfully 
apphed by Messrs Janssen and Lockyer, acting independently of 
each other, in the year 1868 Mr Lockyer had by this time 
obtained his 1mpioved spectroscope, and the very first day he 
used ıt he made the discovery I do not thnk there ıs any 
reason to suppose that Mr Lockyer was at all aided, as was sug- 
gested by Mr I{fuggins, m detecting these lines by the somewhat 
vague information of what had been done at the total eclipse in 
Inda He was now provided with an instrument capable of show- 
ing these lines to a child—made in fact for the purpose of showing 
them Now whatwouldhave beenthoughtofany one of the Indian 
observers 1f dunung the few minutes of a total eclipse he had 
failed to detect the existence of bright lines? Can we imagine 
therefore that an intelligent observer hke Mr Lockyer, with an 
instrument constructed for the purpose and with unlimited time 
at his disposal, should have failed in detecting such lines even had 
he not previously been sure that they existed ? I confess I cannot 
understand any observer failing m a thing of this nature, and 
therefore I do not know well how to account for the somewhat 
puzzlmg remark made by Dr Huggins in his notes to Schellen’s 
“ Spectrum Analysis” as follows — 

“Though to Mr Lockyer is due the first publication of the idea 
of the porsibility of applying the spectroscope to observe the red 
flames in sunshine, as 2 matter of history ıt should not be passed 
over that, about the same time, the same idea occurred quite 
independently to two other astronomers, Mr Stone of Green- 
wich, and Mr Huggins These observers were however un- 
successful ın numerous attempts which they made to see the 
spectra of the prominences, for the reason probably that the 
spe:t o cope wh cithey employed'was not of sufficient dispersive 
power to make the bright lines ot the solar flame easily visible 
When the position of the lines was known, Huggins saw them 
instantly with the same spectroscope (two prisms of 60°), which 
he had previously used ın vain ” 

I confess I cannot yet understand why a distinguished observer 
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like Dr Huggins, possessing such an instrumentas he did, 
should fail to have seen the bright lines at fist, nor why, Be- 
lueving as he did ın the aid afforded by the Indian observations 
to an observer seaiching for these lines, he should yet have left it 
to Mr Lackyer to make this discovery 

BALFOUR STEWART 





Dr Bastian’s Experiments on the Beginning of Life 


In the issue of NATURE for January 9, Dr Burdon Sanderson 
has recorded some experiments on the behaviour of certain 
organic mixtures boiled for five or ten minutes in flasks which 
were hermetically sealed dumung ebullition He found, as Dr 
Bastian had done, that Bacteria appeared in these sealed vessels 
—not always, but frequently Dı Sanderson ıs, however, care- 
ful not to endorse the conclusions which Dr Bastian has drawn 
from these experiments This method of experimenting appears 
to me to involve two serious sources of error which invalidate 
them ın so far as they are used to support the theory of spon- 
taneous generation 

The first souice of error is the possibilty of the mtroduction 
of atmospheric germs at the moment of seahng 

Those who are practised 1n the sealing of dasks during ebulli- 
tion ale aware that the sealing can only take place just as ebulli- 
tion 1s about to cease , otherwise the vessel buists, or the impris- 
oned steam opens a path for itself through the softened glass 
where the flame is beingapphed There is thus at the moment 
of sealing, a risk of some reflux of air into the flask and a conse- 
quent vitiating of the experiment Perhaps it may be thought 
that because air thus mtroduced has to pass through the flame 
applied to the tube through the red-hot tube itself, and enters a 
flask whose contents aie not far below the boiling temperature, 
any germs contamed in tt must be destroyed , but that 1s a very 
hazardous assumption Momentary contact (or appioximate 
contact) with a flame or a heated surface is by no means so 
destructive as at first appears, and experience has taught me to 
suspect that the contents of a boiling flask are not speedily de- 
prived of vitality This source of error 1s probably not a fiequent 
occurrence in Di Bastian’s experiments, but I am inclined to 
think that ıt was a frequent one m Dr Wyman’s experiments, 
and that ıt seriously vitiates all those experiments in which air 
passed through a heated tube was used At any rate the exact- 
ness of experiments so conducted 1s very much at the mercy of 
the care and dexterity of the operator, and hence, probably, their 
contradictory results in different hands 

In repeating Dr Bastian’s experiments I have avoided this 
source of erro: by inserting a tight plug of cotton wool in the 
neck of the flask before beginning to boil In this way any 
chance germs mitroduced by an accidental reflux of aw during 
sealing are prevented from passing into the flask 

The second source of erro: 1s much more important It ıs 
this —-Dr Sastran’s process does not insure that the entu e con- 
tents of the flask are effectively exposed to the boiling heat Herem 
lies, I believe, the chief cause of the mconstant and contra- 
dictoiy results obtained by him It ıs beyond doubt that Dr. 
Bastian is perfectly correct in his statement that the experiments 
made by Pasteur with ‘‘ Pasteur’s soiution,” and by Lister with 
urine, yleld different results when made with other solutions and 
mixtures The contrast 1s most striking In my own expert- 
ments I have found that filtered infusions of any animal or 
vegetable substances (and I have tried a very great variety) can 
be mvauably preserved unchanged when boiled for five or ten 
minutes in a flask plugged with cotton wool, but if milk be 
treated ın the same way, or if a few fragments of a green vege- 
table be added to the imfusion, or if alkalme albuminous solu- 
trons or mixtures, containing cheese, be treated in the same way, 
they almost invariably breed Bacteria in abundance What is 
the cause of this difference? For some time it appeared to me 
difficult to account for, but I came to the conclusion at length 
that ıt was simply due to the fact, that with the more complex 
organic mixtures every particle of the material within the flask 
does not really attain the boiling heat These moe complex 
mixtures generally froth excessively in boiling, and spurt about 
particles which adhere to the glass, and probably some of these 
escape the full effect of the heat What first led me to this con- 
clusion was the behaviour of milk Milk boiled for ten or even 

wenty or thirty minutes, in a plugged flask, almost invanably 
curdled and produced Bacteria in a few days , but when the milk 
was put into a long-necked flask, plugged with cotton wool, and 
hermetically sealed, and the flask boiled ın a good-sized can of 


water for twenty or thirty minutes, then the milk remaimed per- 
manently uncLanged, and produced no Bacteiia_ I possess speci- 
mens of milk treated ın this way which have 1emained unchanged 
fo. many months, though exposed to warmth, to light, and free 
access of air, that is to say, to air filtered through a good plug of 
cotton wool I obtained similar results with the other organic 
muixtmes which could not be kept unchanged by simple boring 
over the flame Highly putrescent mixtures, contaming blood- 
serum, egg-albumen, fiagments of meat and vegetables, remamed 
perfectly barren after the flask containing them had been ım- 
mersed in a water-bath kept at a boiling heat for twenty or thirty 
minutes 

The essential conditions of the experiment are, first, the effec- 
tive exposure of the whole contents of the flask to a boiling 
heat , secondly, the absolute prevention of any fiesh entrance of 
extraneous solid or liquid particles, and the conclusion 1 have 
come to m that if these conditions are rigidly observed, the flasks 
remain barren , 1f they do not remain barren ıt 1s simply because 
one or other of. these conditions has not been observed 

Manchester Wm, ROBERTS 


The unreasonable’ 


I UNRESERVEDLY accept Prof‘ Clifford’s disayowal of the 
mearing I attributed to his words concerning Kant’s Antmomies, 
in his Address (Afacnullan's Magazine, Oct 1872) At the 
same tim2 I cannot allow that the misprision was wholly due to 
my ‘ exuberant imagination ” He said, “‘ The opmion 
1s set forth by Kant in the form of his famous doc- 
trine of the antinomies,” &c This ought to mean that the 
‘doctrine of the antmomies” 1s one form of that ‘‘ opinion ,” 
and the gpinion being, ‘‘that at the basis of the natural order 
there 1s something which -we can know to be 227 easonadble,” I 
was fully jastified by the mere words of the Address in the 10- 
ference {which he disclaims) that he intended to identrfy the 
doctrine of the antinonnes (the Antithetic, in fact} with that of 
the unreasonable basis of the natural order How was I to 
know that the ‘‘something”’ was either (? which) ‘* the trans- 
cendenta! object” or the world of zoumena? 

I prermse, then, that it 1s the Antithetic which ‘‘1s set forth by 
Kant in his famous [but little understood] doctrine of the Anti- 
nomies,” and wef “the opinion that at the basis of the natural 
order there 1s something which we can know to be unreason- 
able” Prof Clifford, however, meant to signalise the latter, 
and he asserts, and by sundry extracts fiom the X r V at- 
tempts to substantiate the assertion, that ‘‘the transcendental 
object [which hes at the basis of the natural order] 18 un cason- 
able, or evades the processes of human thought ” 

Now Kant, so far from proving (or asserting) éhat, takes pains 
to show that itis reasonable, though it persistently seems to be 
the reverse! According to Kant, the thing zer se illusonly ap- 
pears to be the object of experience , and this illusion 1s 1n- 
evitable, and no criticism can dispel ıt (Kant compares it to 
the seem.ng magnitude of the horizontal moon) But criticism 
canand coes explain it, so that, though it persists as a spectre 
haunting the reason, ıt 1s wholly and strictly amenable to the 
processes of reason, or in Prof Clifford’s sense, 7easonable 

Of Prof Clifford’s quotations, (2) and (4) are irrelevant to his 
second pesition , the forme: does not directly touch ‘‘the processes 
of human ¢horght,”’ the latter does not touch ‘‘thetranscendental 
object ’ Hus third position is equally unsupported by the ex- 
tract, ‘‘ Man [wef Mann] kann aber,” &c, which may be thus 
rendered —‘** But conversely we can also deduce from this antı- 
nomy a real, not indeed a dogmatical, but a ciutical and doctri- 
nal advantage, namely, of indirectly showing the transcendntal 
ideality of phenomena (Lrscheanungen)’' The method is by 
showing that the antithesis 1s contrary, as distinguished from 
contradictory, and by invalidating both the alternatives, whence 
it follows that the subject of them 1s not an existing totality 
The antinomies aie thus used, not as Prof Chfford vainly ım- 
agines, to prove that the transcendental object 1s unreasonable, 
but that the postulate of its being a zoumenon, or thing per se, 
or tine basis of the natural order, 1s untrue, both alternatives 
being false 

Prof Clifford is, as I said, really attacking Hamilton I do 
not care where he got the doctrine from, nor what he does with 
it If it amuses him to set up these absurd nine-pms and then 
bowl them over, w.th flourish of trumpets, I have no wish to 
interfere with hum, only he had better mind his H’s and K’s, and 
not impute this stuff to Kant Once for all. ın Hamilton’s 
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system the opposed propositions, which do show their subject to 
be unreasonable, are intended to do duty as contradictories But 
m Kant’s system the opposed propositions m an antinomy are 
only seeming contradictories, are virtually contraries, and their 
common subject remains the subject of an mtelligible propo- 
sition, and one that Kant believes himself to have substantiated, 
after the contraries are invalidated so that the subject ıs after 
all amenable to the processes of human thought, though not 
representing an object of experience I dare not further trespass 
on the columns of NATURE to comment upon Prof Chfford’s 
views of the two legs of Kant’s philosophy! Cêrtamly the one 
leg ıs wholly due to my opponents “exuberant imagiation ” 
it 1s Hamilton’s leg, not Kant’s 


Atheneum Club, Feb, 17 C M INGLEBY 


—— a 


Inherited Feeling 


THE remarkable case of an inherited feeling of dishhe for a 
special class of persons, communicated by Mr Darwm, appears 
to me to support a view I have long held (but not yet published) 
as to the eaplanation of another class of so-called instincts The 
three separate instances given in which the dugs showed a violent 
antipathy to butchers, either without seeing them or when they 
were dressed as gentlemen, clearly indicates that ıt was through 
the sense of smell that the painful sensation was experienced , 
and this 1s quite in accordance with the wonderful delicacy and 
1mportance of this sense in most animals, and espectally in dogs 
It 1s natural to suppose that some ancestor of these dogs was 
systematically and cruelly ill-treated by several butchers, perhaps 
from some thievish propensity or other bad habit which required 
frequent punishment, so that the smell of a butcher came to be 
invariably associated with pain and a desire for revenge But 
the most important fact to observe is, that there must be some 
peculiar odour developed ın human beings by constant contact 
with flesh, which a dog can recognise apart from imdividual 
peculiarities and in spite of perfect disguise Now the power 
many animals possess to find their way back over a road they 
have tiavelled blindfolded (shut up in a basket inside a coach 
for example) has generally been considered to be an undoubted 
case of true instinct But ıt seems to me that an anımal so cır- 
cumstanced will have its attention necessarily active, owing to 
Its desire to get out of its confinement, and that by means of its 
most acute and only available sense ıt will take note of the suc- 
sessive odows of the way, which will leave on its mind a seres 
of images as distinc‘ and prominent as those we should receive 
by the sense of sight The recurrence of these odouis in their 
prope inverse oirder—every house, ditch, field, anil village 
having its own wel:-marked individualitty-—-would make it an 
easy matte: for the animal in question to follow the identical 
1oute back, however many turnings and cioss-roads it may have 
followed ‘This explanation appears to me to cover almost all 
the well-authenticated cases of this kind 


ALTRED R WALI ACE 


I Am able to corroborate the 1emarhable fact mentioned in 
Dr Huggins’s letter in your last 

My fathe: possessed a mastiff, a son of Sybil, daughter of 
Turk, who has, ever since he was a pup, evinced the same 
antipathy to butchers Wehave hitherto been unable to explain 
it, for he is always perfectly good tempered wath other trades- 
men who come to the house The butchers have, on several 
occasions, tried to propitiate him by throwing him presents of 
meat, but although willing’y enough received, ıt has done 
nothing towards abating his hostility, Ii. G BROOKE 

Hale Can, Altrmcham, Feb 15 


I HAVE a cat, of a long-haired breed, whose aversion to dogs 
1s unusually strong Last autumn, sia kittens of hers, under 
two days old, were ina corner of the kitchen where they had 
had no opportunity of making acquaintance with any dog, 
yet on being stroked (in ther mo.her’s absence) by a hand 
which a dog had just licked, more than one of them ‘‘ swore” 
violently, This was repeated several times, but the little crea- 
tures showed no dislike to being touched with a clean hand 

A LOVER OF ANIMALS 


Two o1 three months ago I was walking with my two little 
girls neat the railway bundge at West Kensington, when the 


children (who always find the attraction of a fine dog irresistible) 
made me stop to admire a tall and remarkably handsome mastiff, 
apparently the property of a man who stood by with a hand- 
barrow He wasspeaking to two other men of this dog, and of 
another of the same kind which he had at home, and telling 
them that they were quiet and amable to all men but butchers, 
and that ıt was not safe for a butcher to come near either of 
them One of the men said that he believed all dogs of that 
breed showed the same antipathy , and added that when they 
were left loose at might to guard premises, they would always 
allow a policeman to ente: 

This chance conversation is pe:haps hardly worth troubling 
you with, as I have no means of asceitaining whethe1 these dogs 
claimed kindred with Turk, but I sand ıt to you, nevertheless 


Kensington Square, Feb 17 
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EFFECT OF LIGHT ON SELENIUM DURING 
THE PASSAGE OF AN ELECTRIC CURRENT" 


EING desnous of obtaiuing a more suitable high resist- 
ance for use at the Shore Station in connection with 
my system of testing and signalling duting the submersion 
of long submarine cables, | was induced to experiment 
with bars of selenium, a known metalof veiy highresistance, 
I obtained several bars varying ın length from 5 to ro cen- 
timetres, and of a diameter fiom 1 to 1§ mullimetres 
Each bar was hermetically sealed in a glass tube, and a 
platinum wire projected from each end for the purpose of 
connection 
The early experiments did not place the selenium in a 
very favourable light for the pu pose required, for although 
the resistance was all that could be desired—some of the 
bars giving 1,400 megs absolute—yet there was a great 
discrepancy ın the tests, and seldom did different operators 
obtain tke same result While investigating the cause of 
such gieat differences in the resistance of the bars, ıt was 
found that the 1esistance altered maternally according to 
the intensity of hght to which ıt was subjected When 
the bars were fixed in a box with a shding cover, so as to 
exclude all light, their 1esistance was at its highest, and 
remained very constant, fulfilling all the conditions neces- 
saly to my requirements, but immediately the cove: of 
the box was removed, the conductivity incieased from 15 
to 100 per cent according to the intensity of the light 
falling on the bar Merely intercepting the light by pass- 
ing the hand before an ordinary gas-burnei placed several 
feet trom the bar increased the resistance from 15 to 20 
percent If the light be intercepted by 1ock salt or by 
glass of various colours, the 1esistance varies according to 
the amount of light passing through the glass 
To ensure that temperature was in no way affecting the 
expeliments, one of the bars was placed in a trough of 
water so that there was about an inch of wate: for the 
light to pass through, but the results were the same , and 
when a strong light from the ignition of a narrow band of 
magnesium was held about nine inches above the water 
the i1esistance immediately fell more than two-thirds, 
returning to its normal condition immediately the light 
was eatinguished 
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PARTING BANQUET TO PROF TYNDALL 


O~“ the evening of Febiuary 4 Prof Tyndall’s visit to 
the United States was crowned by a banguet at 
Delmonico’s, New Yoik, at which there were present 
about 200 of the most distinguished citizens of the 
country, piesided ove: by the Hon Wiliam M Evarts 
Ainong the company present were the following —The 
Rev Dr Bellows, Parke Godwin, Dr Draper, A M. 


* Communicited to the Society of Telegiaph Engineers, February 12, 
by Mr Latimer Clark, from Mr Willoughby Smith, Llecrrician to the Teles 
graph Construction Company 
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Mayer, Rev. Henry Ward Beecher, President F. A. P. | benefit to himse'f and the world But as a general rule 
Barnard, Rev. Dr, Hitchcock, Rev. Dr H C Potter, Dr. | he must leave the work of public lecturing to others. This 
A. Flint, Dr Hammond, Rev. Di Osgood, A. Appleton, | may appear to you a poor veturn for the plaudits with 
G S Appleton, Judge Brady, Dr H Drapei, V. Botta, ; which my cwn efforts have becn 1eceived, but these 
J C Draper, Judge Daly, the Hon E D Mogan, B, | efforts had a special am My fost duty toward you, 
Silliman, Prof G. F. Barker, of Yale College, Gen | moreover, is to b2 true, and what I say heie 1s the inexo- 

Franklin, D Van Nostrand, H S Kendrick, Piof | rable truth 
Chandler, Prof. S. F. Baird, of the Smithsonian Institute, “ As to the source of the funds necessary for founding 
Prof Michie, Prof Pompelly, E L. Godkin, Fred Law | the chaus to which I have referred it 1s not for me to offe 
Olmsted, Prof W H. Chandler, of Columbia College, | an opimion Without raising the disputed question of 
Sterry Hunt, C W Field, Gen. Myers, E L Youmans, | State aid in this country it 1s possible to do a great deal 
A.S Hewitt, Wilson G Hunt, Dr Sims, Col Dwight, | without it As I said in my lectures, the willingness of 
J. B. Scribner, W. H Appleton Americar. citizens to throw their fortunes into the cause of 
There were several very happy after-dinner speeches, | public education 1s without a parall-] in my experience 
by men of various professions and opinions We present | Hitherto their efforts have been directed to the piactical 
our readers with a few extracts from the speech of Prof | side of science, and this 1s why I sought in my lectures to 
Tyndall show the dependence of practice upon principles On the 
Referring to the interest shown in his lectures, he sard | ground, then. of mere practical, material utility, pure 
—“ Every such display of public sympathy must have its | science oight to be cultivated But assuredly among 
i 


prelude, during which men’s minds aie prepared, a desire , your men of wealth there are those willing to listen to an 
for knowledge created, an intelligent curiosity aroused 


Then m the nick of time comes a person who, though but 
an accident, touches a spring which permits tendency to 
flow into fact, and public feeling to pass from the poten- 
tial to the actual The mterest displayed has really been 
the work of years, and the chief merit rests with those 
who were wise enough to discern that, as regards physics, 
the detent might be removed, and the public sympathy 
for that department of science permitted to show itself 
Among the foremost of those who siw this must be 
reckoned my indefatigable friend Prof Youmans Inno 
other way can I account for my four morths’ experience 
in the Umited States To no other country 1s the culti- 
vation of science 1n its highest forms of more importance 
than to yours Inno other country would ıt exert a moire 
benign and elevating influence What, then,is to be done 
toward so desirable a consummation? Here I think you 
must take counsel of your leading scientific men, and they 
are not unlikely to recommend somethng of this kind 

I think, as regards physical science, they aie likely to 
assure you that it 19 not what I may call the statical ele- 
ment of buildings that you require so much as the dynamt- 
cal element of brains Makmg use as far as possible of 
existing institutions, let chairs be founded, sufficiently but 
not luxuriously endowed, which shall have original 1e- 
search for their main object and amb tion, With such 
vital centres among you, all your establishments of educa- 
tion would feel their influence , without such centres even 
your primary instruction will never flourish as ıt ought 


| appeal on higher grounds, to whom, as American citizens, 
it will be a pride to fashion American-men so as to enable 
them to take ther places among those great ones men- 
tioned in my lectures Into this plea I would pour all my 
| strength. Notas a servant of Mammon do I ask you to 
take science to youl hearts, but as the strengthener and 
enlightener of the mind of man 

“ Might I now acdress a word or two to those who ın the 
ardour of youth feel themselves drawn toward science as 
| avocation They must, if possible, increase their fidelity 
į to original research, prizing far more than the possession 
of wealth an honourable standing in science. They must, 
| I think, be piepared at times to suffer a little for the sake 
! of scientific righteousness, not refusing, should occasion 
i demand it, to ve low and lie hard to achieve the object 
of therr lives Ido not here urge anything upon others that 
I should have been unwilling to do myself when young 
Let me give you a line of personal history In 1848, 
| wishing to improve myse’f in science, I went to the Uni- 
veisity of Ma-burz—the same old town m which my 
great namesake, when even poorer than myself, published 
his translatton of the Bible I lodged m the plamest 
manner in a street which, perhaps, bore an appiopriate 
name whilc I d velt uponit It was called the Kefzerbach 
—the heretic’s brook—from a little historic rivulet run- 
ning throuzn it. I wished to keep myself clean and 
haidy , so I purchised a cask and had it cut in two by a 
carpenter Half that cask, filled with spring water over 
night, was placed in my small bedroom, and never during 
I would not, as a general rule, wholly sever tuition from | the years taat I spent there, m winter or in summer, did 
investigation, but, as in the institution to which I belong, the clock cf the beautiful Elizabethekirche, which was 
the one ought to be made subservient to the other The | close at hard, finish striking the hour of six in the morn- 
Royal Institution gives lectures—indeed ıt lives in part | ing before I was in my tub Fora good portion of the 
by lectures, though mainly by the contributions of its | time I rose an hour and a half earlier than this, working 
members, and the bequests of its frnds But the main | by lamp-light at the difterential calculus when the world 
feature of its existence—a feature never lost sight of by | was slumbering round me And I risked this breach in 
its wise and honourable Board of Managers—1s that it is | my pursuits and this expenditure of time and money, not 
a school of iesearch and discovery Ard though a by- | because I had any definite prospect of material puofit in 
law gives them the power to do so, for the twenty yeais | view, but because I thought the cultivation of the intellect 
during which I have been there no manager or member | important— because, moreover, I loved my work, and en- 
of the institution has ever interfered with my researches | tertained the sure and certain hope that, armed with know- 
It 1s this wise fieedom, accompanied by a never-failing | ledge, one can successfully fight one’s way through the 
sympathy, extended to the great men who preceded me, t world Itis with the view of giving others the chance that 
that has given to the Royal Institution :ts imperishable | I then enjoyed taat I propose to devote the surplus of the 
renown money wnich you have so generously poured ın upon me, to 

“I have said that I could not wholly sever tuition from | the education of young philosophers in Germany. I ought 
investigation, and I should jke to add one word to this | not, for their sake, to omit one additional motive by which 
remark, In your chairs of investigaticn let such wok as | I was upheld at the time here referred to—that was a 
that in which I have been lately engaged be reduced to a | sense of duty Every young man of high aims must, I 
minimum Look jealously upon the man who ıs fond of | think, have a spice of this principle within him There 
wandering from his true vocation to appear on public | are sure to se hours in his life when his outlook will be 
platforms The practice 1s absolutely destructive of orı- | dark, his wo~k difficult, and his intellectual future uncer- 
ginal work of a high order Now and then the discoverer, | tain. Over such pericds, when the stimulus of success 1s 
when he has anything important to tell, may appear with | absent, he must be cairied by his sense of duty. It may 
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THE TROGLODYTES OF THE VEZERE* 
HAVE.¢ome to speak to you about the Troglodytes 
the Vezére, of that fossil population whose sub- 
an dwellings we are about to visit. 
tence dates back to a startling antiquity. We 
ame ; no historian has mentioned them, 
them had been discovered until the last 
-yet they are better known to us, in 
m certain nations celebrated in classical 
their mode of life, their industry, their 
f their existence, Is not this the 
‘aces ystory far more interesting than 
f their battles, their conquests, and even their dynas- 
. How can we know so much of a people who have 
; no trace in the memory of man, and whose very exist- 
would have been declaredimpossible twenty yearsago? 
they the creatures of a dream, like the celebrated 
odytes of Montesquieu? No, Nothing is more 
han our Troglodytes ; nothing more authentic than 
annals. In thé caverns which they inhabited, in 
n-which they laid their dead, have been found frag- 
-of their meals, productions of their industry and 
ind remains of their bones. It is in this book that 
history has been read; it is with these documents 
heir past existence has. been resuscitated. 
-savanis have taken part in these researches. 
thers Christy, the Marquis de Vibraye, M. Fal- 
| our two colleagues, MM. Louis Lartet and 
t, deserve honourable mention ; but there is 
eclipses all the others, it is that of the 
aleontology-—Edward Lartet. 
Determining the Epoch 
bo it.a people it is well to assign it a 
But in this instance ordinary chronology 
ipplicable. We are touching on periods of an incal- 
ble length. Since the epoch when our Troglodytes 
d, the climate and fauna have undergone considerable 
fications, which have been produced slowly, without 
‘ton, without violent action, under the influence 
perceptible causes which are still at work in 
day; and when we consider that, during the 
e of centuries of known time, these causes have only 
ced scarcely appreciable changes in our surround- 
an have some idea of the prodigious duration of 
yled a geological epoch. These immense periods 
either be measured by years, by centuries, nor by 
ands of years; these dates cannot be expressed in 
mbers, but we can determine the order in which the 
ological epochs followed each other, and the periods of 
ch eachis composed. These are the dates of the his- 
of our planet; and the elements of what Edward 
t has designated paleontological chronology. It will 
efor us to determine our dates from the commence- 
f the guaternary epoch. 
dof the tertiary epoch had been signalised by 
“phenomenon, of which the cause is not yet 
~The northern hemisphere had gradually 
. Immense blocks of ice, descending from 


e mountains into the valleys and plains, had | 
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cement of acme at the Session held at | 


covered.a considerable portion of Europe, 

America; and the temperature of our zon 

rid, had by degrees become frigid. The du 

cold period, called the glacial pe eviod, was excessl 

After having attained their farthest limits, th: 
retired considera! ply, then they advanced again, 

out regaining their former position This w 

phase of the tertiary epoch. The glacial period w 

at an end. A gradual modification of temperature: 

the melting of the ice, and the quaternary epoch c 
menced, The glaciers, those immense masses of sno 
hardened by time and accumulated during thousands 
ages, produced, when they melted, gigantic torre 
sweeping along in their powerful waves the ruin 
mountains, flooding the plains, ploughing up the: 
hollowing ‘the valleys and leaving in their track 
deposits of sand, pebbles, and argile, From tha 
called the gz/uvian, are dated our present rivers 

give us in these days but a faint idea of what t 

then. 

The extraordinary power of the water floods was a 
all remarkable during the early part of the quate 
epoch ; it gradually decreased from that time, but it 
not until the glaciers had retired within their ori 
bounds, until the temperature had become nearly 
that of our own day, that the phenomenon of the 
inundations ceased, and that the quaternary epoch. 
to a close. Since that time, we still find sand and pel 
displaced, and sometimes even masses of more | 
volume torn from the sides of the valleys by | 
rents, but the rivers and streams no longer be 
with them more than particles of clay and sl 
these deposits have formed alluvial soil. The. 
period which has elapsed since the close of the quat 
epoch bears the name of present epoch, and the soil 
has been formed in this period is called recent sad? T 
certainly, recent, if we compare it with the quaternary se 
but not with reference to our ordinary chronology, fo 
several hundreds of ages must necessarily have elapsed 
during its formation. l 

These considerations will aid us in comprehendi 
most essential facts which have served to estab 
dates of human palzontology. These dates a 
mined in the first place by pure geology, in the: 
palzontology, and in the third by prehistoric | 

The geological dates are chiefly inscribed i 
and in the plains, where the great floods of thi 
epoch have left deposits in the shape of lay 
less regularly stratified. Except where some e 
disturbed or excavated the soil, the layers are sup 
in order of antiquity. The oldest are found bene 
are called low level; above them are ranged the m 
level, which succeed them, and which are, in thei 
covered by the layers of the upper level. dating gf 
latter part of the quaternary epoch. We fin 
more or less thick of recent soil, formed of a 
turf, vegetable matter, &c., covering almost all | 
ternary soil, 

It must suffice to explain in a general way höv 
study of the stratification of the layers, termed str 
graphy, enables us to determine the relative age of 
recent or quaternary deposits. This primary classifica 
is purely geological. Thanks to the data whicl 
nishes, we can calculate the period of existem 
animals whose bones are found in the differen 
these animals in their turn serve to characterise perio 
and can thus establish the dates of certain soils, 
those partial deposits which do not form a part of a com 
plete and regular stratification. 

I. Among the animals living in our land at the be 


ning of the quaternary epoch, some, like the mammo 


ger exist save in a fossil state ; these are the ext 
> others, like the reindeer, have disappeared. f 
limate, but still live in other regions ; these ar 
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emigrant animals ; others, like the horse, haye survived 
to this day in our land, these are the existing animals, 
The extinct animals abounded in the earlier quaternary 
age. Several were large and powerful mammalia, carry- 
ing terrible weapons of their own, and the human form 
looked weak and puny by their side. There were, among 
others, the great cave bear (Ursus sfeleus), the great cave 
lion (Felis sfel@a), the amphibious hippopotamus (#7, 
amphibius), the rhinoceros with the expanded nostrils 
(RA. tichorhinus), the ancient elephant (E/ephas anti- 
uus), finally and above all the giant, and we may say the 
eg of this fauna, the mammoth (Z/ephas primigenius). 


~ It would be superfluous to enumerate the other extinct 


species which lived at the same epoch. The reindeer 
and several animals, now emigrants like itself, were also 
to be found in this fauna, but they were still rare ; and a 
good number of existing species had already made their 
appearance. . l 

It is with good cause that the first period of the quater- 
nary epoch, that which corresponds with the low level of 
the valleys has been called “He mammoth age. 

Every condition favourable to the prosperity of this 
species was then combined. But changes supervened 
which, in the long run, were to lead to its decay. The 
temperature had become less rigorous, and a great number 
of herbivora, till then stunted in their development by the 
inclemency of the atmosphere, had been able to improve 


~» and increase. 


Already the mammoth saw arrayed against him the power 
of man, who, under this somewhat modified climate, could 


_ join in bands sufficiently formidable to declare war against 


him. Finally,and above all, this same climate, which suited 


his enemies and his rivals, had become hurtful to his own 


organisation, which required a colder temperature. The 
mammoth, therefore, so common in the earlier quaternary 
period, began to decline. We are inclined to think his 
existence was prolonged to the end of the palzontological 
age ; but long ere that he had ceased to reign. 

II. There was thus, in the middle of the quaternary 
epoch, an intermediate age, corresponding to the middle 
level of the valleys : an age i which several species con- 
temporary with the mammoth were already extinct, in 
which others, represented only by solitary specimens, were 
on the point. of disappearing, while those species were 
on the other hand flourishing, which were better adapted 
to the changing atmospheric conditions, Among these 
latter, the reindeer (Cervus tarandus) already occupied 
an important place, but it was in the succeeding period 
that it flourished. 

III, This intermediate age gave way by degrees to the 
third and last stage of the quaternary epoch. When the 
layers of the upper level began to be formed, the species 
which we call extinct had almost entirely disappeared. 
A few rare mammoths still survived, Still more rare were 
the gigantic Irish deer (Megaceros hibernicus) and the 
great lion of the caverns. The rest of the fauna had but 
slightly changed, but the reindeer had multiplied to a 
wonderful extent. It formed at that time the chief 
nourishment of man, The third period of the quaternary 
epoch is therefore deservedly styled the Reindeer age, 


> The difference in the fauna of those days from that of 


our own time did not alone consist in the presence of the 
reindeer ; many other hardy species, to whom a cold 
climate was necessary and a temperate one injurious, were 
still existing in our as yet frigid zone. When the state of 
the atmosphere more nearly approached that of the 
present day, there was a disappearance of the individuals 
which represented these species in our hills and plains ; 
but the species themselves did not on that account perish. 
In the colder regions whither they had wandered they 


* The urus is now extinct, but it is not more than three or four centuries 
see aiiai in Cermnay an apoed bac The Bangg is only 0 b: 
found now in a for thuania, under the protection of a special law o! 
the Russian Empire, A troop of them has been also seen in the Caucasus 
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found a more congenial air, and’ they have tàus been — 


enabled to perpetuate themselves to the present time. 


IV. The disappearance of the reindeer and of the other 


emigrant species marked the end of the quaternary epoch 
spiel dhs wedicsnsiostoa! age. Then began the modern 
epoch. Our climate was probably still a little colder than 
it is in our own days, but it was already temperate, and the 
slight changes which it has since undergone have not 
affected the conditions of life to such a degree as to en- 
danger the existence of species. If the urus (Bos primi- 
genius) and the aurochs (Bison Europæus) have disap- 
peared from our land, we must attribute these results 
more to the destructive action of man than to that of 
climate,* and to man is also attributed the introduction 
of several new species, for the most part domestic animals. 
With these few exceptions, we may say that from the end 
of the quaternary epoch our fauna has not changed, and 
that the recent soil only contains existing species. 

The dates which we seek to establish are therefore 


f 


determined at the same time by stratification and palwon- _ 


tology. They also rest on data of another order, and 
these constitute a real science, namely prehistoric archæ- 
ology. 

The point which is certain and which has been ‘irre- 
vocably proved by Boucher de Perthes, is that the 
most ancient beds of the quaternary epoch contain vestiges 
of human industry. The knowledge of metals only dates, 
one may say, from yesterday ; before possessin 
powerful auxiliaries, man was not unarmed. 


n the 


these | 


manufacture of his weapons and tools he had employed ~ 


several hard substances, the bones, the teeth of large 
animals, the horns of the Ruminantia, but above all, stone, 
and more particularly flint; hence the name S/one age, 
given in the history of man to all the period which pre- 
ceded the use of metals. 

This stone age still continues among some savage 
nations, and it only came to an end among the civilised 
poopie of antiquity at an epoch very little anterior to the 

istoric age, Hence it embraces nearly the whole dura- 
tion of human existence, Now the mode of fabricating 
weapons, their shape, their nature, must necessarily have 
varied during this immense period, according to the 
changes in the wants, the mode of life, and 
state of man who employed them; and if we now con- 
sider that hard stones will Jast an indefinite time in the — 


ground, we shall understand that the tokens of this primi- 
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The type of Saint Acheul; Hatchet carved on both sides, Fig. r.—Front — 
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tive industry constitute indelible medals and chronological — 


documents of the highest importance. 


The dates established by prehistoric archeology agree — 
arkable — 


pretty weil, and sometimes coincide in a rem le 
manner with those of paleontology and stratification, — 
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Just as certain species of animals have perpetuated them- 
_ Selves since the earliest quaternary epoch, in like manner 
certain forms of hewn flint have been found almost with- 
out change through several archeological ages. | 
You have just seen that geologists have been able, more 
than once, to determine and designate an entire fauna 
from a single characteristic specimen ; archzologists, in 
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the contours and sides were more regular, more symmetri- 
cal, and a delicate touching up, in fine little strokes, gradu- 
ated them towards the edges. This period of the Stone 
_Ageis less marked by the nature of the weapons than by 
the style of workmanship. It is, however, agreed to take 
as a type the lance point of Solutré, because a short time 
since the lances found at the station of Solutré, in Macon- 


nais, were the best-cut weapons that had been extracted 

| from the quaternary beds (see Fig. 6); but, since then, 

Dr. Jules Parrot, and his brother M. Philippe Parrot, have 

_ | found at Saint Martin d’Excideuil (Dordogne), ina cave 

of ihe Reindeer Age, several flints carved in a yet superior 

style, 

IV. We have now arrived at the end of the Reindeer 

| Age. Directly the present epoch opens upon us, we see 

| apparent in the flint cutting a further improvement, 

which marks the commencement of a new archæological 

= |era. Upto this time the flint had only been fashioned 

-} | by pressure or percussion. They had learnt, it is true, to 

| round by friction some objects in stone in a very rough 

=} | style, but the weapons and tools in flint were always hewn. 

| | In the new era now commencing, many weapons were 

| still made of cut flints; but from that time forth they 

-| | knew how to polish them, and the polished hatchet, too 

¿į | well known to need description, became man’s principal 
sj | auxiliary (see Fig. 7). i 

This hatchet characterises the epoch of polished stone, 

or the neolithic epoch, which terminates the age of stone, 

and which, consequently, lasts until the introduction of 

metals. The entire period preceding the appearance of 

| the polished hatchet constitutes the epoch of hewn stone, 


Fic. 3. 


4 Fic. . Ko 
The Moustier type: Lance Point carved on one side. Fig. 3.—The plain 


side, cut out with one stroke ; the projection of the bulb of per om 
is visible atthe base. Fig. 4.—The carved side. Fig. 5.—Edge view. | 


like manner, have chosen in each case the most charac- 
teristic tool to distinguish the different periods of the | 
Stone age. We cannot strictly determine these periods 
and their precise number, for working in flint may have | 
had many modifications at the same epoch, but in different 
localities. However, in studying the question in its en- 
tirety, we may, following M. de Mortillet’s example, reduce 
to three the number of archeological periods of the quater- 
nary epoch, 

I, The most remarkable type of the early quaternary 
age is the hatchet of St. Acheul (see Figs. 1 and 2). | 
It is a flint of varying bulk, always rather large, longer 
than it is wide, thick in the centre, graduated towards | 
the edges, presenting one extremity pointed, or rather | 
arched, while the other is rather rounded ; and ‘the pre- 
dominant characteristic is its being carved on both sides, 
and the sides are more og less convex and more or less 
symmetrical. This type abounds at St. Acheul, near 
Amiens, in the valley of the Somme, hence its name ; 
but it has been found in most of the beds of the Mam- 
moth Age. It is sometimes, but rarely, to be met within | 
less ancient beds. ae | 

Il. A second epoch of the Stone Age is characterised | 
by the point of Moustier (see Figs.3, 4, and 5). This 
weapon, which was fixed to the end of a huge lance, pre- 
sents an exterior contour not dissimilar to that of the | 
hatchet of St. Acheul, unless, perhaps, in being slightly 
more pointed ; but its distinguishing mark lies in its being 
carved on one side only ; the other side is cut out with 
one stroke, and has not been retouched. It is not there- 
fore biconvex, like the other, but planoconvex, and con- 
ey half the thickness. io ee 

Moustier type takes its name from the Moustier 
It was not common until 
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pu Fic. 7. 

Fic. 6 —The type of Solutré: Lance Point of Solutré (Hamy. 

Palwontology). Fig. 7.—The Polished Hatchet. 
which is also called the archzolithic epoch, or better still 
palzolithic. | 

The different phases of the epoch of hewn stone suc- 

ceeded each other progressively, and by almost impercep- 

tible transitions, like the corresponding geological periods ; 
the epoch of polished stone, on the contrary, stands out 
clearly and almost abruptly from that which preceded it, 


Its commencement coincides exactly with the disappear- 


= 


Human 


Cave, where it is very common. 
the intermediate period. | E 

ITI. The art of cutting flint was perfected in a third 
epoch, which corresponds with the Reindeer Age. The 
pointed or sharp-edged weapons became less massive ; 













_ domestication of the dog, with pastoral life, marked by 
the domestication of several herbivora, and soon after 
< with agriculture. Along succession of ages then elapsed, 
“until the appearance of bronze, which put an end to the 
Stone Age, The epoch of polished stone was therefore 
<. @-very long one ; compared to this the whole period of 

< historic time sinks into insignificance : nevertheless, this 
_ period of polished stone, however long it may appear to 
“us, was infinitely shorter than any of those of which the 
-epoch of hewn stone is composed. 

í (To be continued.) 

















THE ITALIAN REPORT UPON THE ECLIPSE 
3 OF 1870* 


“HIS is a folio volume about an inch thick, in a yellow 
=- paper cover. It is a well-printed book, made of 
olerably good foolscap, and as the title-page informs us, 
groduced at the expense of the Italian Government, under 
he care of Prof, Sir G. Hunter, as we should call him, 
in his native tongue, Il Cavaliere Professore G. 
iatore +; and the first remark that occurs to one on 
oking through it is that whether the Government paid 
idsomely, or whether it gave with a grudging stingi- 
ëss, its cash was at all events well laid out, alike without 
extravagance and without meanness, and that the result 
‘eflects honour upon Italy, Si | 
On dipping into its contents here and there in a cur- 
jory way, the next thing you notice is the eager interest 
which the several contributors seem to take in their work, 
arnest simplicity with which they recount their 
š and achievements, 

ng generally, the volume is a picture-book ; the 
ome of them distributed through the letterpress, 
bu mulated in a considerable mass at the end, form 
an important feature of it, and will be. found very inte- 
“resting and suggestive even to those who are not so fortu- 
nate as to read the text. 

= For thé convenience of the latter class of persons, I 
_ propose now to give a slight sketch of the report, begin- 
ning at the preface, and describing the several papers in 
the order in which they occur; and if, whilst doing so, 
T should venture to make any comments, the reader must 
remember not to attach too much weight to them, because 
itis hardly possible for a foreigner to do justice to men 
Wi words and ways must always bear from his point 
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our unfortunate editor will say in thi 


| it was se; and if I were to give an account of it, I should. 
| find Cacciatore’s allowance of adjectives very inadequate 
_to convey my impression of its attractions, although De- 
| cember was by no means the month in which they coulc 


| rations, he returned to his observatory at Palermo, whi 









we are all dead and turned to dust, a 









own untold expense the English report of the same 
eclipse as an astronomical curiosity! Is not that a 





rather pathetic and suggestive reflection ?) l aye 

Next follows the index, and then an address to the 
Minister of Public Instruction, from which it appears that. 

a royal decree of July 5 of the year previous to theo- 
eclipse appointed a Commission consisting of Professors. 
Cacciatore, De Gasparis, Donati, Santini, and Schiapa 
relli “to draw up a programme of the observatories, anc 
to appoint the persons, the instruments, and whateve 
might be considered necessary to the success ofyf 
enterprise”; and of this Commission, Prof. Santini © 
Padua. was appointed president, and Prof. Cacciatore, 0: 
Palermo, vice-president. This address is signed by San 
tini, and recounts further how the Commission assemble 
in Florence in September 1869, and added to its nv 
Professors Padre Secchi and Pietro Blaserna, of w 
and of all its other proceedings, the Minister. ha 
kept informed. Santini goes on to say that his p 
duty is to express the thanks that Science owes to t 
official for the eagerness he showed in backing them uf 
with a considerahle augmentation of the fund originally 
appropriated, and getting placed at their disposal a Roya 
steamship, and so on. 

He then says that, owing to his advanced age, the chi 
burden of the work fell to the lot of Cacciatore, and t 
thanks to his careful diligence, and so on, thing 
ready nearly as intended; the “nearly” bei 
quence of the extraordinary political. changes c 
ceding year. Cacciatore however seems to h AY 
it no joke, and the part confided to him, he says, w 
very arduous and rugged (“ben ardua e scabrosa”), 

Here fellows Cacciatore’s account (relazione) of allt 
he did, and it forms, perhaps, the most interesting ch 
ter of the whole book. The rest of the observers pa 
before the reader in single file, each relating what he saw 
and did, in his own words; but Cacciatore gives us 
peep behind the scenes, and tells us what was done in the 
way of preliminary arrangement, and how he tried to.a 
every man in the manner best calculated to develop 
own particular abilities ; and in these ope: 
may be allowed to pass a remark) he appe 
his work in a masterly way ; and he relates: 
a graceful facility that makes it most attractive rea 
He describes his preliminaryanter over the course 
the totality in search of a suitable site for the observ 
tories; tells how he first examined the neighbourhoods 
Villa "Smunda and Terranova, as affording beyond all 
doubt the most favourable conditions, and how he afters 
wards reluctantly abandoned the former on account of its 
unhealthiness, and fell back’on Augusta for his chief 
station, the fortress of which he describes, and says he 
found it admirably adapted for the purpose. Most truly 


































































be fairly appreciated. l | 
Leaving his colleague, Tacchini, there to make pre 


formed the base of operations. After this he gives a 
summary of the instruments, the observers, and the 794 
assigned to each, and tells how he marshalled them in tw 
complete and independent divisions, one of them desti 
for Augusta and the other for Terranova. On Nover 
25 the steamer Plebiscife cast anchor at Palermo, ha 
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picked up on her way from Genoa certain members of the | servations of the echpse of 1870 tarned out unfortunate, 
expedition, with thei imstiuments, and on the 27th they | the Augusta divzsion would be able to supply ficts which 
got under weigh again and proceeded to the cast coast of | would not be without impoitance in the present state 
the island, where they admired the scenery, and where | of science” 
then othe: wise considerate and polite captain, 11 Cavahere He then pioceeds to summarise the resultsas follows ~ 
Foscolo, strangely neglected the opportunity of running “Padre Secchi had assumed the photographic depart- 
them ashore * ment, and the spectroscopic determination of the piotu- 
Arriving thus at their citadel, nearly a month in ad- | berances previous to the eclipse, with the view of being 
vance, and finding that ample preparations had already | able to compare them with those which should be seen 
been made, they avere now in a position to devote them- | during the totalzy The position and the shape of these 
selves quietly to thew own particular pursuits, and to | were obtained on the morning of the samc day, fivowed 
carry on their experiments with 1efe1ence to the important | by a fine serene sky Ten photographs were made dung 
occasion Howevei, they were no soonei comfortably | the phases, and at the moment of totality pLotographs of 
settled than their troubles began, somewhat afte: the | the protuberances were obtained, in spite of the obstacle 
fashion of Job’s—“a great wind from the wilderness | of a cloud. At the same time their forms were directly 
smote the four corners” of the fortress, and threatened to | noted, and immediately afterwards were confronted with 
leave poor Cacciatore alone to tell the tale, and he seems | the spectroscopic figures The spectrum of the most 
to have had to put up with not a httle “chaff” from his | acute cusps of the sun was studied, and photographs of 
comfoiters as to his selection of a site, but he consoles | the later phases were taken until the end of the eclipse 
himself with the thought that ıt would have been all the “Prof Denza made spectroscopic observations of the 
same if he had settled anywhere else corona, which dscoveired two bight lines, one near the 
Then follows a little paragraph about the English, | E, the other pronably of nitiogen (def? azoto) ‘Together 
which I may as wall translate —“ Meantime the most | with Signor De Lisa they observed and drew tie protu- 
enlightened Prof Adams, together with several of the | berances 
numerous English Commission—others having :emained “Prof Donati in the time of totality was able to see 
in Catania—escaped from the misfortune of the Psyche, | the bight lines of one protuberance alieady studied 
a magnificent steamer of the Buitish Navy, stianded | before the eclips2 He saw the lnes of hydrogen ara 
amongst the coasts of Acneale, arrived in Augusta for | one line im the yellow more refrangible than the sodium, 
the observation of the, phenomenon Colonel Porter, of | but did notsee ens of the iron lines. 
the Engineers, accompanied by soldiers of the same “Prof Blaserma examined whether the corona con- 
arm, having preceded them, visited our temporary esta~ | tained polarised light Employing a Savart polaiscope 
blishment, passed graceful encomiums on the organisation, | applied to a refracting telescope of moderate mignifyine 
and planted tents and baiiacks (huts) at the foot of our | power, he was able to examine three points situated at 
fortress, and at the extremity of the open space which | 45° fiom each othe: The polarisation was most pro- 
divided ıt from the town With these distinguished | nounced, and very nearly of the same intensity as the 
gentlemen we matntaied such friendly and cordial rela- | atmospheric polaiisation seen recently on clear diys at 
tions as are becoming between the citizens of cult ited | about 50° hom the sun At the distance of a degree and 
and free nations” a half from the 1200% not a trace of polarisation was seen, 
The incidents of the three or four days preceding the | the influence of ‘he an, therefoic, in the observed pheno- 
eclipse, and the anxieties caused by the weather, are | menon remains chimimated The plane of polarisatio1 
told with a graphic vividness that will cause those of us | was found in a the ponts radial or tangential to the 
who were there to live over again through that period of | sun’s limb It 1emains thcn established that the corona 1s 
painful suspense, a suspense only less felt by the English | polarised, and k2nce contains reflected light sent out 
because of the demands made on their energies by the | fiom the photospnere 
hurry and hard work of preparation For we had to do “The purely astroaomical part assigned to me (the či- 
ina five days’ encampment in a foreign country what | rector) was, as far asthe variable condition of the heavens 
they very reasonably employed more than a month to do | admitted, fulfilled to the best of my ability I was 
m therrown After describing the fitful changes of the | ab'e, in fact, to note with some precision the instants of 
wind, clouds, and barometer, which kept them oscil- | first contact, and the beginning of totality and the end of 
lating between hope and dread up to the very beginning | ıt (although the last through the clouds), besides some 
of the echpse, he says “And just then the sun appeared | other observatiors which I shall refer to afterwards ” 
radiant and luminous, so as to provoke a cry of joy from as ‘This summary concludes with a mention of the mag- 
many as stood intent toobservehim Soit went on until tre | netic and meteorological observations, and the Professor 
moment of totality, but then some clouds began to tra- | goes on to remars concerning the station at Terranova, 
verse the obscured disc, and so rapid was their movement | that the circumstances there were not dissimilar to those 
and their succession one after another, that they in- | at Augusta—the same strong wind and clouds interfered 
fluenced the degree of visibility to each one of the | as at the latter place. 
observers m a different sense, and ın such a fashion that | Thus ends the general account of the operations de- 
there were some of them more fortunate and others less | scribed by the leader of the expedition—a most interest- 
so” This admirably careful description corresponds | ing introduction, -nd well worthy of the seven independent 
perfectly with our own experience, and should be duly | papers from Augusta which follow it, to which are added 
taken into account when the value of the observations | about the same rumber fiom Terranova, and some dozen 
comes to be considered Cacctatore’s own estimate of more abridged accounts by outsiders, which form an 
the work done, an estimate formed on the spot imme- | appendix 
diately after the eclipse, when he came to review his The leading p-ace 1s accorded to that most accom- 
company, 1s expressed ın reserved and general terms as | plished of ecclesiastics, Father Secchi, who, in his rmging 
follows ~~ I was able to satisfy myself that alhough the ' and trenchant stvle, gives a vivid picture of the whole 
sky was not largely piopitious, ıt nevertheless conceded | experience, from the ordering of the instruments to the 
to us a certain interval, the fiuits of which had been | ultimate effect of she phenomenon Next follows Donati, 
reaped to the utmost, and that if in general the ob- fi na speech ia ee sober, expan) aee a a 
issimo,’” aS Robert Growning Says, In which the Dlunt” 
Sie gece) ae Ga Huy: aoe a ot caper | but attractive manners of that genial soul are nearly as 
orders,” had taken away our tents, and left us without shelter upon the open | appreciable by tee reader as if he were present in the 
glacis at Augusta, he senf üs A polite message, placing his SAIR AE et Peri | flesh, After Dım Cacciatore details his own observation s 








ya the handsomest manner, 
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in his gracefully fluent yet finished style, and then come 
Blaserna’s polariscopic experiments, clearly and ener- 
getically expressed, and, as far as I can judge, affording 
most conclusive results It1s not a little remarkable how 
much ts contributed towards the value of the observations 
by the manner in which each observer relates them 
The descriptions are given with such charming naiveté | 
and absence of affectation, that the reader can appreciate 
almost the exact degree in which the writer’s hand shook | Leciuresh p would not be given to one who 1s already well off, but 
as he manipulated his instrument, not to speak of the | tosome well qualiied young man, who would thus have leisure to 
degree m which his assertions can be relied upon for | perform work of high scientific value Our hope, we are glad 
accuracy or freedom from bias to see, has be.n essentially fulfilled in the appointment of Dr 
JOHN BRETT Carpenter, who, unustally young im spirit, assuredly deserves 
the leisure which this appo.ntment will ultimately help to bring 
him, leisure which, we have good reason to believe, will be de- 
voted to the completion of work of very high scientific value 
indeed, Jew men have devoted gratuitously more of their time 
to the pubic benefit, and we believe that he accepts the appoint 
ment mainly in order that he may have a good opportunity of 
working out in fuller detail the applications to geology of the 
inquiries ın which he has been engaged dunng the last few 
years Dr Carpenter, we understand, has had by him for 
years, the maternal, fully worked out, of important papers which 
AT a recent meeting of the Natural science Section of the . he has had no time to produce Dr Carpenter has once before 
Literary and Philosophical Society of sheffield, a discussion , held the Swiney Lectureship, and 1t has been offered to him 
took place on **The Attitude of the State to Science, ? im which again without any solicitation on his part 
Dr Hime, Mr Alfred H Allen, Mr H C Sorby, FRS, 
and Mr J Spear Parker successively toox part, and the opmion 
of the meeting was embodied in the following 1esolution, which 
was passed unanimously —~‘‘That this meeting deplores the 
supineness of the Government with respect to science, and be- i 
lieves that the national recognition of research, and the establish- | 
f 
| 





the collect.on of matetals and the pioduction of papers relating 
to the subject in which they may feel particularinterest In this 
way it1s clea. thatall the subjects will be placed on an equality, 
and to be hoped that each mits turn will receive the same 
2 tention 
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~~ & 
SoME weeks ago we eapressed a hope that the vacant Swiney 














NOTES 


M JANSSEN has been elected a member of the Astronomical 
Section of the Fiench Academy, tne votes recorded for him being 
42, against 13 for M, Loewy, and x for M Wolff 
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ON Monday last, ın the first of his Hunterian lectures for this 
year, Prof Flower drew special attention to the peculiarities 
of anew animal discovered by Prof Marsh, of Yale College, 
and named by him Dexoceras nurabidis ‘This remarkable ungu 
alte, nearly the size of the elephant, was obtained from the 
Ikocene peds of the Rocky Mountain region It possessed 
osseous cores for three pairs of horns, which rise successively 

! one above the other , a supra occipital crest 1s greatly developed, 

In order to remove any apprehension that might arse m the | projecting obliquely backward beyond the condyles The pos- 
minds of some members of the Anthropological Institute (parti | tenor par of horns arise from this crest, the median from the 
cularly of those resiaing in the country), from statements made maxillaries, and the anterior from the tips of the nasals The 
that, ın consequence of the recent change ın the composition of | camnes are greatly developed, and the upper mecisvrs are want- 
the Council, a preference would be given to papers of an ethno- | mg Ike skull is unusaady long and narrow, and carries six 
graphical class over those relatung to other branches of anthro- | small molar and premolar teeth ‘The extremities resembled 
pology, the director, with the ful! concurrence of the president, | very nearly those in the proboscidia, but were proportionately 
has thought ıt advisable to assure the members of the Institute | shorter The femur possessed no thud trochanter and no 
that no such result need be feared Papers on every branch of | pit for tLe hgameutum teres. It therefore possesses characters 
anthropology will always be cordially received, provided they | allying it with the perssodactyles as well as the pro- 
comply with the requirements demanded in all communications | scidia. 
to a Scientific Society intended for publication, amongst which, 
a very essential one is, that they should contain eher “(new Pror Af{irsi has also drawn attention to 1 new sub-class of 
facts or new applications of admtted facts” As a further | fossil birds from the cretaccous shales of Kansas Phe specimens, 
assurance that all proper (subjects will receve due and equal | while possessmg the scapular arch, wing, and Icg-bones of the truly 
attention, it may be well to state ın general terms what may be : orthmuthic type, present the very aberrant conditions of having 
regarded as proper subjects to be broug it before the Anthropo- } biconcave vertebree aud well developed tecth in both jaws 
logical Instuute They may be included under the follow ing | Ihese teeth are qute numerous and implanted in distinct 
heads —(1) The Physical History of Man and of the Human | sockets , the twenty in each ramus of the lowe: jaw are inclined 
Race , (2) Psychology , (3) Comparative Philology , (4) Priscan | backwards and 1esemble one another ‘Lhe maxillary teeth are 
Archeology, æ Prehistonc, 4 Protohistone » (5) Desciiptive , equally numerous and like those in the mandible The sternum 
Ethnography, comprising’the Reports of Travellers and Explorers | have a carina and elongated articulations fo. the coacoids The 
on the Physical Characters, Derivation and Relation, Manners, | lower of the posteizor extremities resemble those of swimming 
Customs, Religion, Language, &c , of various Races or Nations , | birds’ The last sacral vertebra 1s large, so 1t may have carried a 
(6) Comparative Ethnography, (7) The Relations between | tal Professor Marsh proposes the name Odontornithes for the 
Civised Man and Aboriginal Savage Peoples In this pro- | name of the new sub class, and /chthyonzthes for the order to 
giamme it will be seen that any subject properly coming unde. | contam this remarkavle species, which 1s about the swe of a 
the cognizance of the anthropologist may find a place And in | pigeon. 
order to insure confidence that each and ey ery subject will receive 
due attention, it 18 suggested that committees might, if thought AT a meeting of the Senate of the University of London held 
desirable, be formed of such members of the Institute as may ! last weex, a resclution was passed by a majority of two, that ıt 
take a special interest ın any of the above branches of inquiry, | 1s cesirable to make Greek an optional subject at the Matricula- 
whose firevon would be, cach in its own sphere, to promote i tion Examination. The practical effect of the carrying out 
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ment of better means of rewarding discoverers, would be a direct 
benefit to the country ” 
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of this regulation will be, that while those who are m- 
tending to proceed to degrees m Arts will continue to take 
Greek at the matiiculation, as a matter of course, ıt will not be 


required from those who aie going on to degrees in Science or 
Medicine 


Mr A W. BenneTT,MA,BSc,F LS, has been elected 
Lecturer in Botany at St Thomas’s Hospital School of Medicine, 
in the place of the Rey J W Hicks A vacancy is thus caused 
in the Lectureship on Botany at the Westminster Hospita 
School, 


THE following new candidates for the Professorship of Geology 
at Cambridge are announced —Mr Wilham King, Professor of 
Mineralogy and Geology, Queen’s College, Galway , and Mr P 
Brodie, MA, FGS, of’Emmanuel College, and Vicar of 
Rowington 


THE office of Chief Assistant m the Observatory, Cape of 
Good Hope, will be filled up by open competition on March 18 
next, and ,the following days Candidates must be between 
eighteen and twenty-five years of age, and the salary com- 
mences at 320/ , 11sing 10/7 a year to 450/ 


Cai 


WE are really sorry to hear that the much-talked-of Arctic 
expedition of M Pavy, who was recently fabled to have dis- 
covered an Arctic Continent, has vanished into worse than ‘‘ thin 
ar” Itis perhaps unprecedented in the annals of science that 
the funds meant to be devoted to a noble and heroic purpose, 
should be literally wasted in riotous hvmg We hear, on too 
good authority, alas, that M Pavy’s explorations have been 
confined to certain not unknown phases of “hfe” in San 
Fiancisco 


Coa. has been discovered on the 1ailway from Mollendo to 
Arequipa in Peru The seam is four yards thick The coal 
has been reported as of good quality, and ıt 1s already being 
used on the railway 


Dr Reiss, one of two German travellers in Ecuador, has 
succeeded not only in ascending Sotopax, but in entering the 
crater. 


A GERMAN from Berlin has been foi some time at Panama 
butterfly hunting His first 1emittance was one hundred pounds’ 
worth of butterflies 


On December 28, 1872, a slight shock of earthquake was felt 
at Goalpara m Northern India, and agam on January 3 


ON December 28, 1872, a strong earthquake was felt at 10 
AM, dong much damage at Chinameca, Salvador, Central 
America, Its attributed to the volcano of San Vicente, now 
In eruption 


On January 1 there was a sught shock of earthquake at 
Guayaquil 


THE Zimes of India reports a sharp shock of earthquake 
which was felt on January 7, about 4 P M, at the camp between 
Sultanpore and Fyzabad, in Oudh 


THE great shock of earthquake m Samos on January 31 hap- 
pened at 110 AM, and lasted rọ seconds Several houses were 
thrown down, and many damaged 


THE French authonities at Tahit: report in their official journal 
that, m consequence of changes in the coast line and reefs, new 
rules for navigation have been issued They announce, also, that 
the island placed in 21° 50'S, and 152° 20” W , does not exist, 
as the place has been sailed over by three vessels Captain 
Truxton, of the U.S ship Z Yamestows, has mformed them that 
he has passed over the position of a reef assigned to 24° 45'S. 
and 150° 40’ W , without seeing any token of danger. 








M DE FOoONVIELLE has been authonsed by the French 
Academy to make a series of experiments on a new lightning 
conductor which ne has devised 


THE Report of the Marlborough College Natural History 
Society for the half year ending Christmas, 1872, contains much 
that 1s of considerable interest and value, though we are sorry 
to see from the very honest preface, that the Society 1s not in so 
satisfactory a condition as it ought to and might be While 
admitting that a fair amount of work has been done, the pieface 
complains of the lack of interest in the work of the Society, 
and the comparatcrvely small amount of energy displayed by many 
of the members With regard to nearly all the sections, 
the tone of the preface is desponding, though hopeful that 
a change for the better may take place next year The 
Society contains some excellent workers, who have shown no 
disposition to relax their efforts, and we earnestly hope that 
then example will be largely contagious, and that the next report 
will be written in a very different tone Its a pity that a society 
so favourably situated in many respects as this ıs should not pro- 
duce more abundant and more valuable results The geological 
section, we are soiry to see, 1s nowhere, mainly for want of a 
permanent head The society 1s also very much ciamped for 
want of a smtabie building for the museum We hope this 
report will stimulate all the members to renewed activity, let 
them take to hear* the very excellent advice given in the paper 
on ‘f An Ideal School Natural History Society,” by Mi E F, 
im Thurm, who deserves great praise for his efforts on behalf of 
the society Appended are reports of the out-door work done 
in entomology anc botany during the half year, and a long and 
vey interesting paper by the Rev J A Preston, describing 
what he saw on a recent visit to Brazil. The concluding article 
of the Report ıs Part I of a carefully compiled descriptive 
Catalogue of the Archxological Coliection of the Society, by 
Mr F E Hulme, which is accompanied with a beautifully 
executed illustraticn of some of the articles in the collection 


Art the first meeting of the Sheffield Naturalists’ Club held a 
few days ago, Mr H C Sorby, the president, delivered a very 
excellent augura! address, m which he gave his views as to the 
objects of the formation of such a society Such a society as 
this, he said, had two characters Fust of all, the subjective 
influence ıt had on the members who composed it~ The study 
of natural history was most desirable ın many ways Man had 
a certain amount of energy , 1t must be expended in some way 
or other, and the examination into natural history furnished 
them with a study which was advantageous to both body and 
mind By being joined together ın a society they might greatly 
help one another With regard to the objective value of such a 
society as this, he thought they ought not to limut their efforts to 
the mere making out of accurate lists of flora and fauna which 
occurred 1n the district The efforts of naturalists also ought to 
be devoted to the discovery of general philosophical principles, 
as applied to both animals and plants He thought they could 
learn a great deal more by the careful study of the commonest 
things than by looking for rarities They could not hesitate in 
saying that a great deal remamed to be done in the study of 
natural history in every district The following, he thought, 
were some of the points which such a society should inqune into 
-What 1s hfe, anc how have the various species of animals and 
plants originated ? Why do particular plants grow in particular 
localities? The determimation of that question would have a 
most important bearing on geological theores Anothe: problem 
for study was what was the effect of dry or wet seasons on cer- 
tam plants? If that question were settled, they might know 
the effect that must have been produced in bygone ages—by the 
alteration of climate—on certam plants and animals Another 
most mteresting subject for investigation was the influence of 
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plants on plants, animals on animacs, and one oa the other, the 
fertilisation of plants by insects, and the at rctrbility of diffe- 
tent coloms for different insects. O.her points recommended 
for study were the following —The manner in which the 
habits of animals have been acquired, the manner m which 
varieties or species have been foimed , tre limit of the succes- 
sive generation of insects through none but females , the diseases 
of plants due to parasitic fungi and insects 


Tue first number of Petermann’s M ttheilungen contains 2 
bief account of the eruption of a new volcano in Chil, which 
occurred during part of last June and July The volcano, 
known by the name of Lhagnell, is situated in the south of the 
country, n Arauco, between the volcanoes Vullarico and Llaima, 
rear the uver Cautin Immense quantiues cf sand seem to have 
been thrown out, some of which, according to Di Philippi, of 
Santiago, reached a distance of 300 or 400 miles north from the 
volcano This sand is described as consisting of angular, trau- 
Sparent green paiticles of volcamic glass Dr Philippi also 
reports that for fourteen days, about midday, a stronz south 
wind blew, as fa: north as Santiago, small quantities of sand, 
muh coaer than the above, with rounced corners, opaque and 
gey Gnueat quantities of lava, according to the report of a 
spectator, have overflowed the district, causing considerable 
destruction to life, and stopping up the i1ve. Quepe, which 1s 
thus being converted into a considerasle lake, 


We have recetved a small pamphlet, by Mr B H Babbage, 
containing a description of a portion of the late M: C Babbage’s 
calculating machine or difference engine, put together in 1833, 
and now being exhibited in the educational division of the South 
Kensington Museum 


La Revue Scientifique for Feb uary 15, gives a summary of the 
much needed administrative reforms which have been introduced 
into the Collége de Fiance 


We have received the following papers recently 1ead before 
the Eastbourne Natural History Society —“On Geoglossum 
difforme or Eath-tongue,” by Mr C J Muller, ‘A Note on 
the Wall Pelletory,” by Mr F C S Roper, “On the Planet 
Venus,” by Mr T Ryle 


THE pimetpal articles in the Quarterly Journal of Science 
are —‘*On the Probability of Error in Exper mental Research,” 
by Mr Crookes, “Condition of the Moon’s surface,” by Mr 
R A Proctor, with photograph , “Colours and their Relations,” 
by Mr Mungo Ponton , and ‘‘ Remarks on the Present State of 
the Devonian Question,” by Mr II B Woodward 


THe Annual of the Royal School af Natal Architectie, &e , 
contains some good technical papers This publication will be- 
cone vastly increased in importance, and we hope in value, by 
the establishment of the new school at Greenwich 


WE take the following from the Xxgineer —The question as 
tə whether a gasometer will explode when fired was settled in 
Manchete: on Tuesday, February 11, when one of the gass- 
meters at the Manchester Corporation Gasworks in Rochdale- 
road was destroyed by fire The origin of the fire is not known, 
but about 2 o’clock a workman saw flames issuing from one end 
of the gasometers, and the flames could nat be checked till the 
whole contents of the gasometer, about 600,000 cubic feet of 
gas, had been consumed Many inhabitants of the neighbour- 
hood hurried away with loads of their furniture, fearing an ex- 
plosion; but nothing of the kind occurred 


ADVICES from Cyprus state that no rain had fallen on the 
island for months , but this 1s probably an exaggeration 

WE learn from the Atheneum that the Rey Thomas Hincks, 
F R S., ıs now engaged in preparing a ‘ History of the British 
Polyzoa.” 
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PROFESSOR RAMSAY ON LAKES 


ROF RAMSAY, F R S, deltvered a course of six lectuies 

to working men, on Monday evenings, commencing Jan 5, 

1873, in the Lecture Theatre of the Geological Museun The 

subject of the course was ‘‘ Lakes, fresh and salt their origin, 

and distribution in geographical space and in geological time,” 
and the following 1s an abstract of them —- 





I FRESHWATER LAKES, THEIR ORIGIN AND GEOGRAPHICAL 
DISTRIBUTION 


There are many classes of lakes in the world, formed in 
various ways, and though he had been unjustly charged with 
asciubing all lakes to one origin, he would be the last person to 
doso He then went on to examine the various means which 
might be supposed to produce lake basins, and especially that 
class of lakes scattered over the whole northern hemisphere—in 
Wales, Cumberland, Scotland, Sweden and Norway, Russia 
and N America —the basins of which had evidently been formed 
oy the erosion ani grinding out of portions of the earth’s crust 
In many cases these lakes are m true rock basins, surrounded by 
lips of rock How weie these hollows produced by Nature ? 
The dislocations of the earth’s crust could not produce them , as 
a iule the sides of faults are close together or the fissute 1s filled 
up with other matter, and the depressions due to synclinal 
curves were never so simple or perfect as these lake basins, 
owing to violent disturbances, and to subsequent denudation 
The theory of a special area of subsidence for each lake seems 
absurd, on considering the vast numbers of separate lakes, m 
N America foi example, lying in some cage within a mile or 
two ofeach other Again, a lake cannot make its own hollow, 
what little motion there is in the water can only affect the waste 
of the shores Neither can a river scoop out a Jake nollow, ıt 
can only prodtce a long narrow channel, and go on widening 
and deepening tnat, and the sediment which ıt carries down 
into the lake will in the long run fill up the lake basin The 
action of the sea, too, on its shores cannot scoop out a lake 
hollow, it can merely wear back its cliffs and form a ‘‘ plain of 
mar.ne denudation ” just below the level of its waters And 
thus having exhausted all the other natural agencies which effect 
the denudation of the land, what agency remains to us to account 
for the formations of these lake basins, but the grinding power 
of ice? The lecturer then adverted to the phenomena of the for- 
maton and progress of glaciers, illustiating his remarks by 
diagrams of the grea: Rhone glacier In the Alpme valleys 
there are numerous 1adications—in the mammellated surface of 
the rocks, the striation, moiaines, and boulders—that at some 
period ın the past all these glaciers had been very much more 
extensive than at present, and were found in many parts where 
now they are altogether wanting Ih Greenland the whole 
country is covered by a universal ice sheet, which extends into 
the sea in some cases several mules, and where cliffs of ice risa 
out of the sea 200 to 300 ft high, and, as recent soundings have 
shown, aie sometimes 3,000 ft deep Large masses of these 
breaking off float away as icebergs, bearing with them stones and 
rubbish which they deposit, on melting, irregularly over the 
sea bottom Inthe mountains of Wales and Scotland, in the 
Vosges, the Black Forest range, andin N America are nume- 
rous signs of glacier action, all which prove that at one period, 
recent in a geological sense, glacier, were present in those dis- 
tricts , and boulders and boulder clay depos.ts show also that 
the Noitherr part of the Northern hemisphere was passing 
through a glacial epoch 

Boulder clay and moraines have sometimes dammed up a 
stream of water aud formed a lake, but Jakes of that kind are 
neither numerous nor of much mmportance The theory that the 
true 1ock basins were scooped out by glaciers first occurred to 
the lecturer whilst observing in N Wales, and he applied it 
first to the explanation of tae tarns about Snowdon, but ex- 
tended observation of the Italian and other great lakes, and 
subsequently of the American lakes, warranted him m applying 
it to them also He had e,pecially applied it to the Lake of 
Geneva, which lies directly in the course of the old Rhone 
glacier The lake 1s 983 ft ın depth ın its deepest part, nearly 
inthe centre Where the glacier entered the lake it could not 
have been less than 3,009 ft thick, and as the rock underneath 
1s comparatively of a soft character, where the ice was thickest 
the grinding power was greatest, and ıt scooped out its deepest 
hollow , but towards the south end the mass had grown less 
through melting, and the result was a shallowing of the basin 
It isin the valleys of Sw tz2lin1 down which the glaciers must 
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formerly have extended that the lakes he The great depth of 
Lake Maggiore beneath the sea-level—z, 300 ft —is no argument 
against the theory, for a large mass of ice would block out the 
sea waters In Wales the lakes are never of large size, Lake 
Bala, the largest, being about 44 miles long , Lake Windermere 
lies mm a true rock basin, as do many others in that district , in 
Scotland, where the climate was more severe, the lakes are 
larger and more numerous , in Sweden and Norway, ın Finland 
and N Russa the lakes are almost innumerable, while in N 
America they are scattered almost broadcast over the country 
N of lat 43° Where the glacial action was most intense, there 
the lakes become more and moie numerous, and he believed 
they were due not to special glaciers, ike those on the south 
side of the Alps, but to that great 1ce sheet which, accoidmg to 
Agassiz, covered the whole country In Souch America and 
New Zealand, too, are signs of a similar action, and there too, 
lakes of this class occur- The present glaciers of New Zealand 
are very small compared with what they evidently were at a 
previous penod, and in the course of every one of them are lakes, 
which, according to reports he had received, also he ım true 
rock basins 


II. SALT WATER LAKES, THEIR ORIGIN AND 
GEOGRAPHICAL DISTRIBUTION 

The lecturer said that he could not account for the ongin of 
all salt-water lakes, but for some of them the evidence ıs clear, 
and itis plain to see why they are salt The principal minerals 
forming the rocks of the earth’s crust are silica, alumina, lime, 
potash, soda, magnesia, peroxide of iron, &c Rain- water 
takes up from the atmosphere and the earth’s surface a small 
proportion of carbome acid, and thus acquires the power of 
dissolving certain of these minerals as it percolates through the 
rocks, notably lime, which it carries away ın the form of a bi- 
carbonate And thus the water of all springs is charged more 
or less with mineral ingredients, though these may be recog- 
nisable only by the skill of the chemist. Thus the water of the 
fountains m Trafalgar Square contain 69 75 gams of salts per 
gallon, imcluding chloride of sodium 257, bi-carbonate of soda 
14.5, sulphate of soda 184 The Thames water at Teddington 
contains 22 5 grains per gallon, and thus carries to the sea in the 
course ofa year 377,000 tons of salts, the old well at Bath 
holds 144 grains of salts per gallon, thus bringing to the surface 
608 tons of salts per year. The apparently small quantity of 
bi-carbonate of lime in a per-centage of the salts of sea water, 
is still sufficient to furnish to marine creatures materials for then 
shells and skeletons, and thus indirectly to build up the great 
beds of lmestone which are now m course of formation, or 
belong to former geological periods. The analyses of salts im 
sea-water andın the water of various lakes 1s given in the 
followmg table 

















Mediter- Plack Seaof Caspian Dead 
Per centage of ranean Sea Sea ” Azof Sea, Sea 
Chloride of Sodium 2 9460 x 4020 09658 0 3673 I2 110 
AR Magnesium © 3223 01304 00887 0 0632 7 B22 
xj Calcium — — — — 2455 
os Potash o OS05 o org 90128) 0 0076 I 217 
Bromide of Magnesium mea c 0005 anoo4 trace 
Sulphate of Lime o 1357 00105 090288 oo4go 
$s Magnesium o 2480 01470 00764 O1239 
Bromide of Sodium o 0388 — — — a 452 
Carbonate of Lime OO1tg ©0359 ©0022 OOII 
s» Magnesia ~ 00209 QOI?) 00013 
Peroxide of Iron © 0004 — — ~ 
3 7700 1 7661 11880 o6294 24056 


Salt lakes though not so numerous as fresh-water lakes, occur 
in large numbers in certam regions The Caspian Sea with an 
area as large as Spain, the Sea of AĘial, and a vast number among 
the mountains and table-lands north of the Himalaya, the Dead 
Sea in Syria, L Utah, and neighbouring lakes among the moun- 
tains on the western side of North America , and among the moun- 
tains of South America and in the interior of Australa are ex- 
amples of large salt water lakes It will be noticed that all these 
lakes lie ın an area of inland drainage, that they have 1ıvers 
running into them, but that they have no outlet On inspecting 
the above table ıt will be seen that the Black Sea is fresher than 
the Mediterranean, by reason of the greater supply of fresh water 
furnished by the rivers, and Edward Forbes showed that this 
freshening has caused certain of the shells of Mediterranean 
species to assume “monstrous” shapes ‘The Caspian issu fresher, 
and its fauna and fossils in recent deposits in the neighbourhood 
prove 1t to have onee had connection with the Black Sea, from 
which it has been separated by changes in physical geography , 
it was then salter than at present, but 1s now growing salter 
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again evely year, and the fauna now inhabitmg its waters 
have likewise considerable affinities with North Sea types 

Its surface level 1s 83 5 ft below that of the Black Sea, 
while the surface of the Dead Sea is 1300 ft below that of 
the Mediterranean In all cases where niveis flow ito de- 
pressions in the land, however these might have been formed 
(oscillating movements of the earth’s crust might perhaps form 
such large ones as the Caspian basin), carrying with them certain 
salts in solution, if the lake have no outflowing river, the water 
must be ¢arried away by evaporation, im which case the salts 
will be left behinc, and the remaining waters become more and 
more saturated It 1s stated that crystals of salt have been 
brought up from the Dead Sea, and on the shallow wateis on its 
coasts evaporating in summer Saline incrustations are left The 
same water whic flows ¢hrough the Sea of Galilee, a fresh- 
water lake, renders the Dead Sea one of the most remarkable salt 
lakes nthe world And m this and all similar cases accumulation 
of salts will go on till the saturation point 1s 1eached, and 
then. precipitation will commence The region to the north of 
the Himalayas is comparatively rainless, owing to the mountains 
condensing the moisture carried by the south winds, and the 
rivers consequently do not carry mto the lakes sufficient water to 
make them overflow their boundaries, hence they are salt Lake 
Barkal, with an oatlet to the sea, 1s quite fresh, For a simular 
reason the moistme from the south west winds bemg condensed 
in great part by the Sierra Nevada, the lakes which lie in the 
great plains and table-lands to the east of that range have not a 
sufficient supply of water to cause them to overflow, and conse- 
quently they are salt, and are continually becoming salter In 
roo parts by weight of the water of the Great Salt Lake in that 
region, there are of chloride of sodium (common salt) 20 196, 
sulphate of soda 1 834, chloride of magnesia o 252, chlonde 
of calaum a trace, making a total of 22282 And by means of 
the old wate: levels in the form of terraces round its margin, 
it can be proved that ıt has shrunk very considerably, and there- 
fore its salts must be becoming very much concentrated On the 
surrounding plains a salme efflorescence ıs found, which the 
lecturer believed right be explained by the rain which saturated 
the rocks during the rainy season rising again to the surface 
charged with salts dissolved from the rocks, durmg the intense 
heats of summer, 

(To be continued) 


SCIENTIFIC SERIALS 


THE Zoologist for January and February contains reviews of 
the works of Capt Shelley and the late C J Andersson Dr 
Gray contributes a paper on the Cetacea of the British Seas, 
and Mr Harting has a supplement to his paper on the Bntish 
Heronries, a subject on which there aie several letters also 
published Messrs. Stevenson and J H Gurney, jun, send 
Ornithological notes fiom Norfolk, and Messrs Gatcombe and 
Cordeux from Deven and Lincolnshire respectively 


THE Entomologist for January and February, among other 
aiticles of mterest, contains one by Mr H C Lod, on ‘‘ The 
Lepidoptera of Switzerland,” as far as could be obtained ina 
twelve days stay Out of the sixty-three species of butterflies 
met with, twenty-four me not British Many of the English 
commonest forms are among the most frequently found there 
Colas Hale 1s commoner m some parts than C Adusa, and C, 
Helice 1s not unfiequently found Mr F Walker continues 
his papers on ‘‘ Economy of Chaleidize ” 





SOCIETIES AND ACADEMIES 


LONDON 

Royal Society, jan 9 —‘‘ On a new Method of viewing the 
Chromosphere,” by f N Lockyer, F RS , andG M Seabroke 

The observations made by slitless spectroscopes during the 
eclipse of December 11, 1871, led one of us early this year to the 
conclusion that the most convenient and labour saving contriv- 
ance for the daly oLservation of the chromosphere would be to 
photograph daily the image of a img-slit, which should be com- 
cident with an image of the chromosphere itself 

The same idea has since occurred to the other 

We therefore beg leave to send in a jomt communication to 
the Royal Society on the subject, showmg the manner in which 
this kind of observation can be carried out, remarking that, al- 
though the method sull requires some instrumental details, which 
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will make its workmg more perfect, mages of the chromo- 
sphere, almost ın its entirety, have already been seen on several 
days during the present month and the latte: part of last 
month 

The adaptation of this method to a telespectroscope will be 
seen at a glance fiom the accompanying drawing 


The image of the sun ıs brought to focus on a diaphragm ' 
having a circulai disc of brass (ın the centre) of the same size as 


the sun’s image, so that the suns light is obstructed and the 





chromospheric ight 1s allowed to pass 





The chromosphere ıs 
afterwards brought to a focus again at the position usually oc- 
cupied by the sht of the spectroscope , and m the eye-piece 1s 
seen the chromosphere ın circles corresponding to the “C” or 
other lmes The lens D 1s used to reduce the size of the sun’s 


ı ımage, and keep it of tne same size as the diaphragm at different 


times of the year , and the lenses F are used in order to reduce 
the size of the annulus of light to about $} mch, so that the 
pencils of light fiom erher side of the annulus may not be too 


aie. 
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Fig 1 —Diaphragm showing annulus, the breadth of which may be vaned to suit the state of the ar The annulus is viewed and brought to focus by 


looking through apertures in the s:de of the tubes —Fig a 


A Shding eye tabe of telescope 


B Tube screwing into eyc-tube C Tube siding 


side B, and carrying lens D and diaphragm E F Lenses bringing urage of diaphragm to a focus at the place generally occupied by the slit of the 


spectroscope G Collimator of spectroscope 


divergent to pass through the prisms at the same time, and that 
the image of the whole annulus may be seen at once 


A solar beam 1s thrown along the axis of the collimator by a 


There are | heliostat, and the sun’s image 1s brought to focus on the ring slit 


mechanical difficulties in producing a perfect annulus of the re~ by a 3$-1nch object-glass, the solar image being made to fit the 


quired size, so one 4 inch in diameter 1s used, and can be reduced 
virtually to any size at pleasure 
The proposed photograpnic arrangements are as follows 


slit by a suitable lens 
By this method the image of the chromosphere received on 
the photographic plate can be obtained of ’a convement «ize, as a 


A large Stemheil spectroscope 1s used, its usual slit being re- i telescope of any dimensions may be used for focussing the 


placéd by the ring one 


December 6, 1872, at x1 30 
7 3 
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parallel beam which passes through the prisms on to the plate 


December 7, 1872, at rr 30 
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Outer circle roo sec from inner one h Chromosphere at’normal height, except where prominences marked 


The size of the image of the chromosphere obtained by the 
method adopted will be seen from the accompanying photograph, 
taken when the ring-shit was ummated with the vapours of 


body ıs rapicly and completely discharged The action of disi 
charge .s shown to depend mainly upon the following condi- 
tions —{1) The temperature of the discharging body and its 





copper and cadmium 

As this photograph 1s not 1eproduced, ıt may be stated that | 
Be Sees have an internal diamete: of nearly 3 of an 
inc E 

The accompanying solar profiles are copies of drawing made, 
on the dates stated, by means of the new method, which were 
exhibited by the authors at the meeting | quantity of heat radiated from it to the electrified body, but 

{Since reading the above paper it has come to our knowledge | chiefly upon its quality Thus a white hot platinum wire con- 
that Zollner had conceived the same idea unknown to us, but | nected with the earth may exeicise an indefinitely greater dis- 
had rejected it Prof Wenlock in Amenca has tued a similar | charging power, at the same distance, than a lage mass of iron 
arrangement, but without success ——J NL, GMS, January | at 100° C, though the latter may impart more heat to the elec- 
17, 1873 ] trified body 

Feb 13 -—‘‘ Ona new Relation between Heat and Electricity,” Neither the mere reception of heat, however intense, by the 
by Frederick Guthrie electrified body, unless the latter have such small capacity as to 

It 1s found that the reaction between an electrified body and a | be itself intensely heated, discharges the electricity if the source 
neighbouring neutral one, whereby the eletricity in the neutral i of heat be distant nor is discharge effected when the electrified 
body 1s inductively decomposed and attraction produced, under- body and a neighbouring cold one are surrounded by air through 
goes a modification when the neutral body 1s considerably | which intense heat 1s passing But, for the discharge, it 15 
heated | necessary that heat of intensity pass to the electrified body from 

Under many circtmstances ıt 1s found that the electrified | a neutral body, within inductive range 


distance fiom the electrified one (2) ‘The natue (+ or-—) of 
the latter’s electricity 

With regard to (1), ıt 1s shown that the discharging power of 
a hot body dimmishes with its distance and increases with its 
temperature But, concerning the temperature, it 1s proved that 
the discnarging power of a hot body does not depend upon the 
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White- and red-hot metallic neutral bodies exercise this dis- | FLS , Thomas C, White. Assistant Secretary—Walter W. 


charging power even when isolated from the earth, but always 
with less facility than when earth-connected 

The hotter the discharging body, whether isolated or earth- 
connected, the more nearly alike do + or-- electricities behave 
in being discharged , but at certain temperatures distinct differ- 
ences are noticed The-—— electricity, ın all cases of difference, 
1s discharged with greater facility than the + 

Attempts are made to measure the critical temperatures at 
which earth-connected hot iron (1) discharges + and — electricity 
with nearly the same facility, (2) begins, as it cools, to show a 
preferential power of discharging —, and (3) ceases to discharge 
The temperatures so obtaimed are measured by the number 
of heat-units, measured from o° C ın I grm of iron of the 
respective temperature, represented by the value of the expres- 
sion Že zg 


It is shown that various flames, both earth-connected and 
isolated, have an exceedingly great power of discharging both 
kinds of electricity. 

The effects in regard to discharge are shown to be similar 
when platinum wire, rendered hot by a galvanic current, 1s used, 
and also when the condensed electricity of a Leyden jar 1s ex. 
perimented on 

As hot iron shows a preferential power of discharging — over 
+ electricity, so it is found that white-hot but isolated iron 
refuses to be charged erher with + or—electricity As the 
iron cools it acquires first the power of receiving — and after- 
wards of recerving + Fuither, while white-hot zron in contact 
with an electrified body prevents that body from retaming a 
charge of either kind of electricity, as it cools ıt permits a + 
charge to be received, and subsequently a — one 

A suggestion 1s made as to the existence of an electrical co~ 
ercitive force, the presence of which, together with its diminu- 
tton by heat would explain much of what has been described 

“On Curvature and Orthogonal Surfaces” By A Cayley, 
F RS, Sadlerian Professor of Mathematics in the University of 
Cambridge. 


Entomological Society —lebruary 3 —H. W Rates, 
vice-president, in the char —Mr I Smith exhibited a 
box of Hymenoptera, collected near Calcutta, contam- 
mg, amongst other insects, a new species of Aséafa, and fom or 
five beautiful spectes of the genus Noma —Mr McLachlan ex- 
hibited a quadiangular case formed by the Jarva of a trichopterous 
insect, taken by the Rev A E Eaton in the river Dove in 
Derbyshire —Vir Champion exhibited specimens of a large 
species of lex found in a mouse’s nest in Sheppy —Mr Mel- 
dola exhibited a living specimen of a myriapod of the genus 
Spirobolus, sent to him from San Francisco Also eggs of a leaf 
insect from Java (Phylum pulchrsfolum) -Mr Muller made 
remarks on pouch galls found on the leaves of cimnamon from 
Bombay —Rev Mr Eaton read a paper on the JIydroptiiule, a 
trichopterous family-——VIr A G Butle: communicated a mono- 
graph of the genus Gasteracantha, or crab-spiders 


Royal Microscopical Society, Feb 5, Anniversary Meeting 
—W Kitchen Parker, F RS,in the chur The report and 
treasurer's statement of account having been presented the 
president read a highly interesting address descriptive of his 
own further reseaiches upon cranial development, which, durmg 
the year, had been chiefly confined to the formation of the 
skull of the pig He briefly mdicated the methods adopted, 
and some of the results obtained, and concluded by expressing 
the opinion that what he had already observed led him to 
conclude that if all existing forms had been really denved from 
one, the process must have been slow mdeed ‘The report 
having been adopted, and some discussion having taken place 
as to the society’s position, cordial votes of thanks to the 
retiring president, hon secretary, and to the other officers of 
the society for their services during the past year were unani- 
mously carned The followmg is a list of the officers and 
council for the ensuing year —President-~Charles Brooke, M A , 
ERS Vice-Piesidents—Waillam B Carpenter, M D, FRS, 
Sir John Lubbock, Bart, MP, ERS , Wuilham Kitchen 
Paker, FRS , Francis II Wenham, CE Treasurer - 
John Ware Stephenson, FRAS  Secretures—Henry J 
Slack, FG S , Chailes Stewart, F L S Cowmmol—James Beil, 
FCS , John Bemey, Robert Piaithwaie, MD, FLS, 
Wilham J Gray, M D , IHemy Lawson, M D , Benjamin T 
Lowne, FLS , Samuel J McIntire, John Millar, FL S., 
Henry Pengal, FRAS ; Alfred Sanders, Charles Tyler, 
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MANCHESTER 

Literary and Philosophical Society, Feb 4 —Dr J P. 
Joue, FRS, &c, president, m the char E W., Binney, 
F RS, paid a warm tribute to the memory of one of the most 
illustrious honorary members of the Society, the late Professor 
Sedgwick —Piof Wilhamson, E.R S, stated that the second 
fossil plant desciibed by Mr Bmney at the last meeting of the 
Society, Jan 21, and of which a notice appeared in the Society’s 
Proceedings, does not belong to some new genus, as Mr Binney 
supposed, but is one that he has already descnbed on two or 
three occasions as being the stem or branch of the well-known 
genus Asterophivllites The author said that he had obtained the 
plant in almost every stage of its growth, from the youngest twig 
to the more matured stem, and that the genus would be the sub- 
ject of his next, o1 fifth, of the series of memoirs now ın course 
of publication by the Royal Society. —‘‘ On a large meteor seen 
on Feb 3, 1873, at 10 PM,” by Prof Osborne Reynolds, * 
On Feb 3, at 10h 7m (as afterwards appeared) by my watch 
(which was 7 minutes fast), I was walking from Manchester 
along the east side of the Oxford Road (which there runs 30° to * 
the east of south), I had just reached the corner of Grafton-street, 
when I saw a most brilliant meteor I first became awaie of it 
from the brightness of the wall on my left, 7 ¢, on the north- 
east, wh.ch caused me to turn my head in that the wrong, 
direction , the first effect was that of a flash of lightning, but it 
continued and increased until it"was equal to dayhght On hft- 
ing my head I saw directly in front of me, what had previously 
been hidden by the brim of my hat, a bright object, apparently 
fixed in the sky, as though ıt were coming directly towards me, 
immediately afterwards ıt turned to the west, and passed just 
under the moon {which ıt completely outshone) I was very 
much startled when I fist caught sight of it, owmg doubt- 
less to the rapidity with which it was increasing m size, and 
the directness with which 1t seemed to be coming The next 
instant I saw that it was only an extraordinary meteor It 
passed the moon, falling at an angle of, I should say, 20°, and 
then ceased suddenly, having traversed a path of about 90°, 
from the south to the east The colour of the hght was 
that of a blue light, or rather burning magnestum The 
sky was cloudy, but there was no appearance of redness 
about ether the head or the train I endeavoured to fix its 
course by the stars, but it was too cloudy, although I could 
see here and there a star The conclusions I came to, there 
and then, were that its course must lave been nearly parallel 
with the road, which by the map runs, at that pomt, 30° to the 
west of north , that when I first saw it 1t was about 40° above 
the honzon and due south, and that ıt passed about 20° to the 
north of the moon (This would make tts line of approach from 
Pegasus } While I was thinking of its course I heard a report, 
not very loud, but which J connected with ıt I judged it was 
about 30% after the display I then looked at may watch , it 
was 10h ym I then walked along, talking to a fellow travel- 
ler who had not quite recovered his alarm Presently we heard 
a loud report, like ashort peal of thunder or the firing of a large 
cannon, I immediately looked at my watch it was then 10h 10m, 
so that this second report was frem three to four minutes after 
the display I have no doubt that this was the report of the 
meteor, for compared with the other ıt was like the firing of a 
cannon to a musket, The time of the second report would 
make the distance 30 or 40 mules, so that ıt would have passed 
over Chester and burst over Liverpool In this case it must 
have been a tremendous affar, for the sky was cloudy, and I do 
not think I exaggerate when I say that at one mstant it was as 
light asday , the tram was very long, and the speed great, It 
ceased suddenly, as when a ball from a Roman candle falls into 
water, there were no fragments, as from an explosion — 
“Note on a Meta-Vanadic Acid,” by Dr B W Gerland 
—Dr Roberts spoke on the subject of Biogenesis (See 
his le ter m this week’s NaturE)-—PS To Dr Joule’s 
description of a Mercuttal Air-Pump —The exhauster described 
in the last number (p 296) has been further improved by dis- 
pensing with the glass tube z, and its stop-cock f ‘This 1s effected 
by attaching the base of the globe 4 to a strengthened india- 
rubber pipe, connected at the other end to a glass vessel of rather 
large: capacity than 6, This vessel has only to be successively 
raised and lowered m order to exhaust the receiver The mer 
cury in the vessel may be either under atmospheric pressure or 


* See NATURE, Feb 6 p 262 and Feb x3, p 200, 
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relieved therefrom In the former case ıt must be alternately 
raised and depressed from 30 mches below 4 up to that level 

In the latte: ıt must be rused and depressed fiom the level of 4 
to 30 unches above it Castor oil 1s a useful medium to prevent 
the passage of air between mercury and the glass vessels It is 
important to add a little sulphuric acid to the mercury, in order 
to remove the film of wate: which adheres to the inside of the 
globe 2 On this account ıt would, perhaps, be desirable to 
sunstitute a plug of glass for he indiairnbber one between æ 
and é 

PARIS 


Academy of Sciences, Feb 10 —M de Quatrefages, presi- 
dent, ın the chan M Faye read an answer to Fathers Secchi 
and Tacchini’s criticism on his recent paper on the solar spots 
With regaid to the assertion of the forme: that the gyiatory 
motion of solar cyclones must be small, he rephed by proving 
that ıt must be at least five times that of the most violent terres- 
tual cyclones , he then proceeded to answei the other objections 
in detan, and quoted a recent letter from Mr Norman Lockyer, 
m opposition to the Rev Fathers theory of the spots being 
eruptions MM Becquereland E Becquerel then read a note 
on the temperature of soils, bare, and covered with vegetation, 
during rainy seasons The bare soils are always at a lower 
temperatuie-—M Daubiée iead a note on two meteoutes which 
fell, one at Montlivant in 1838, andthe other at Beust in 1859, 
and also a communication on a new ariangement of the meteorite 
collection in the Museum d Histone Naturelle —M des Cloiseaux 
read a note on the determination of the form of amblygonite 
crystals , and M Trécul the third part of his pape: on the carpel- 
lary theory of the Papaveracea (Chelidoninm Atacleya), and on 
the same subject as regards the Fossfora Laudon: These 
papers were followed by one by M de Caligny on certam works 
used in canal navigation. Notes on vine sickness and Phylloxera 
weie 1ecelved from MM Mares, de Luca, Fancon, Nourrigat, 
Jeanheury, end Madame Vivien Jaworsta A letter hom M Is 
Pierre on the density of absolutely pure alcohol was read — 
M Janssen was then elected to the astronomical section m 
succession to the late M Laugier Out of fifty-six votes he ob- 
tained forty-two, M Loewy thirteen, and M Wolff one 
M A Cornu read a papei on anew determination of the 
velocity of light His determinations agree well with 
those of Foucault —A note on the electric iesislance 
of metals was then 1ead—-M WV de Luynes sent a note on the 
annealing of glass ~MM Rabuteau and Ducoudiay one on the 
toxic properties of calcic salis The authors state that metals 
are more poisonous as their atomic weights increase, and com- 
pare calaum with strontium and barium, both of which are 
poisonous to a considerable extent—-M F Papillon sent a 
second note on experimental researches on the modification of 
the composition of bone —M Champouillon one on the proper- 
ties of silicate of soda, &.—-M S de Luca one on a stalagmitic 
body from the solfaterra of Pozzuoli—Messrs Lockyer and 
Seabioke sent a description of their method of observing the 
solar prominences with an annular slit, this was followed by a 
paper on the“ Heat of Transformation,” by M J Moutier , and 
one on the maximum resistance of galvanometers, by M Th du 
Moncel --MM Laussedat and Magnin sent a note on the use 
of the pocket aneroid and on a new hypsometric formula of great 
simplicity ——M E Bourgoin sent a paper on the action of bio- 
mine on di-biomosuccimic acid The author has thus obtained 
a hydiide of tetra-brominated ethylene -—-M F Hamel sent a 
note on a new red colouring matter from aniline The body in 
question 1s produced by acting on aniline with chloride of sul- 
phur—M J Cailet sent a description of a new osmometer — 
M Locari sent a paper on the presence of human bones in the 
osseous brecchia of Corsica, and M E T Hamy one on the 
age of the fossil men of Guadeloup —M W de Fonvielle sent 
a description of a new lhghtning condactor. The session then 
adjourned 


ETI Ate a w - ns 


DIARY 
THURSDAY, FEBRUARY 20 


Rovat Society, at 830 —On the Anatomy and Histology of the Land 
Planarians of Ceylin H W upton erate a new Locahty of Ambly- 
gonite, and on Montebrasite, a new Hydratec Aluminium and Lithium 
Phosphate A O Des Cloizeaux 

SOCIETY or ANTIQUARIES, at 8 30 —-Memorr ind Funeral Expenses of James 
Montagu, Bishop of Winchester, AD 1618 E P Shirley 

LINNEAN SOCIETY, at 8 

CHEMICAL SOCIETY, at 8—On Aurmj R S Dale and Dr C Schorlemmer 
—Researches on the Action of the Copper-Zinc Couple on Organic Bodies 
-f On Todice of Ethyl Di Gladstone and A Inbe —Soltdification of 
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Nitrous Oxide Mr Wills —Action of Hydrochlonc Acid on Codeine 
Dr C R A Wright. 

NomIsMATIC SOCIETY, at 7 

ZOOLOGICAL SOCIETY, at 4 

FRIDAY, FEBRUARY 21 

GEOLOGICAL Society, at 8 ~—Anniversary 

ROYAL [nsritution, at g —Action at a Distance Prof Clerk Maxwel 

Roya. CJLLEGE or SURGEONS, at 4—Extmct Mammals (rlunteran Lec- 
tures) Piof Flower 

OLD CHANGE MICROSCOPICAL SOCIETY, at 5 30 —On the Internal Economy 
of Insects T Rymer Jones 


SATURDAY, FEBWUARY 22 - 
ROYAL INSTITUTION, at 3 —Comparative Politics Dr E A Freeman 


SUNDAY, FEBRUARY 23 
Sunpay Lrcture Society, at 4—The Skin, its Structure and Uses 
A Balmanno Squire 


See ae Ba, 


MONDAY, FEBRUARY 24 


ROYAL GEOGRAPHICAL SOCIETY, at 8 30 —A Journey in Southern Formosa 
J Thomson —Notes on Badakhshan and Waknan The President 

LONDON INSTITUTION, at 4 ~Physical Geography Prof Duncan 

Rois, COLLEGE or SURGEONS, atq4—Eatuict Mammals Prof Flower 


TUESDAY, FEBRUARY 25 
Roya. INSTITUTION, at 3—Forces and Motions of the Body Prof 


Ratheriord ° 
WEDNESDAY, FEBRUARY 26 


LONDON INSTITUTION, at 7 —Lecture 

ROYAL COLLEGE or SURGEONS, at4—Eatinct Mammals Prof Flower 

Soc ETY or Arts, at 8 —Duscussion on Lieut -Col A Strange’ Paper on 
“ Ships for the Channel Passage ” 

GEOLOGICAL Society, at 8 —On the Jurassic Rocks of Skye and Raasay 
Dr James Brycs —Observauons on the more remarkable Boulders of the 
North-West of England and the Welsh Borders D Mackintosh —On 
the Origin of Clay-ironstone J Lucas 

ARCHAGLOGICAL ASSOCIATION, at 8 

RO AL Society OF LITERATURE, at 8 30 —-Remarks on Early Monastic and 
pner Seals attached to Charters in the Bodleian Library, Oxford W H 

urner 
nga THURSDAY, FEBRUARY 27 

ROSAL SOCIETY, at 8 30 

SOCIETY OF ANTIQUARIES, at 8 30 

Royvat Institution, at 3 —Arbfical Formation of Organic Substances 
Dr Armstrong 
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EnGuisu —Elementary Anatomy St G Mivart (Macmillan) —Cahban 
the Miss ng Link Dr Wilson (Macmillan) —-Recent Discussions in Science, 
Ph.iosophy, and Morals new edition H Spencer —Science Primer, No 4, 
Physical Geography A Gehie (Macmillan) —Key to North Americin 
Birds E Coues (Lrabner) Exalted state of the Nervous System R H 
Col yer (Renshaw) 


AMERICAN —What am I? Voli E W Cox (Appleton, New York) 
Forgicn —Anwendung des Spectral appartus Dr K Vurdott (Asher) 


PAMPHLETS RECEIVED 


EnG..sH — Annual of the Royal School of Naval Architecture, No 3, Jan 
1873 —Physical Condition of the Inland Seas —Report of the Saentie Re- 
searches carried on during the months of Aug , Sept , Oct., 1871, mn H M 
Surveying Ship Shearwater W B. Carpenter —Science and Art Dept 
Babbage Calculanng Machine 


grees —Sitzung-Ber chte Nat Gel Isis, Dresden, April to September 
1872 
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WESTERN YUNAN 


A Report on the Expedition to Western Yunan, vid 
Bhamé ByJohn Anderson, M D. (Calcutta Office 
of the Superintendent of Government Printing, 1871 ) 


HIS interesting volume consists of the first section 
of a report on the expedition from Burmah over the 
Chinese frontier into Yunan, sent out under the auspices 
of the British Government, 1n the year 1868. It was 
under the charge of Major Sladen and Captain Williams, 
with the author, Dr. Anderson, as naturalist to the Expe- 
dition They were accompanied by Messrs. Bowers, 
Stewart, and Burn, as representatives of the commercial 
community at Rangoon, the main object in view being 
to ascertain how far 1t was possible for the great highway 
to Chima by the valley of the Tapeng, could be made open 
to British commerce The desnability of this access to 
the western frontiers of China has long been felt, and 
many attempts have been made during the last two 
centuries to establish an emporium either at Bhamé or 
in its neighbourhood, and one of the results of the 
recent expedition has been the sanction on the part of 
the Burmese Government of the residence of a British 
representative at Bhamé for the protection of our com- 
mercial interests 
The first part of the volume before us ıs chiefly his- 
torical, and deals with the relations of the ancient Shan 
kingdom of Pong, with the neighbouring States of Burmah 
and China, and the wars which resulted in Pong becoming 
a Burmese province. The wars between China ‘and 
Burmah are also described, but during the last hundred 
years or more the intercourse between the two nations 
has been one of peace 
The European intercourse with Bhamé 1s next traced 
from the days of Marco Polo downwards, for from some 
of the details given by that traveller asto the customs of 
the inhabitants of the prevince of Kardandan, there can 
be but little doubt that his route must in part at least 
have almost coincided with that of the expedition 
The description of the physical features and geology of 
the Bhamô district and of Western Yunan forms an 
mteresting and important chapter At Bhamé itself the 
Irawady, though 600 miles from the sea, 1s one and a half 
miles in breadth during the heavy rains, and abouta 
nule during the dry season Its great valley 1s, however, 
in places broken up by low isolated ranges which confine 
its waters to comparatively narrow but deep channels, 
These hill ranges are usually of metamorphic and crystal- 
line rocks on which Eocene and Miocene strata, consisting 
of limestone, sandstone, clay, coal, and ferruginous con- 
glomerates, have been deposited together with interbedded 
traps The Tapeng, along the valley of which the course 
of the expedition lay, has a course of about 150 mules 
fiom its rise in the Kananzan hills to its confluence with 
the Irawady above Bhamé Fora considerable portion 
of this distance there isa continued succession of water- 
falls and rapids, though it 1s navigable for about twenty 
miles when ıt reaches the Burmese plain. The Kakhyen 
hills through which ıt passes attain a height of 5,000 or 
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6,000 ft, and appear to be mainly composed of meta- 
morphic and crystalline rocks, Their surface, even to 
the highest peaks, 1s strewn with water-worn boulders, 
to which Dr. Anderson assigns a marine origin, be- 
lieving that since their deposit this tract of country has 
been raised from beneath the sea, and that the immense 
valley of the Irawady was subsequently excavated The 
Kananzan range appears to attain an elevation of about 
9,000 ft , and to consist of rocks of the same character 

The Nantin valley leading to Momien seems to belong 
to another geological age, as in that district there has 
been a comparatively recent outflow of trappean rocks, 
while the country to the west is exclusively granitic and 
metamorphic There, as well as in the Sanda Valley, 
are hot springs which issue at almost the boiling-point, 
andat the head of the Nantin valley is the large extinct 
volcano of Hawshuenshan An extremely interesting 
feature in this valley and lower down the stream in the 
Mawphoo gorge, consists in the well-marked tiver terraces 
Two of these seem to extend the whole length of the 
valley of Nantin—about sixteen miles—and there aie 
indications of a third at a still higher level, 

Ofthe mineral products, the coal seems to hold out the 
promise of good fuel and ın fair quantity It crops out 
on the surface n several places on the right bank of the 
Irawady, but as yet has been but little worked Its geo- 
logical age has yet to be determined 

Galena, rich in silver, 1s found in the valley of the 
Tapeng, and gold also occurs, sometimes in grains as 
large as small peas The most interesting products of 
this part of Burmah are, however, amber and jade The 
amber mines are at an elevation of about 1,osoft,ina 
low range of hills to the S W of the Meinkhoom plain, 
in the Hukong valley. It 1s procured in a primitive 
manner by digging holes about 3 ft ın diameter, and 
sometimes as much as 40 ft.m depth “ Fifteen to twenty 
feet of the superficial soil 1s clayey and red, but the 
remainder consists of a greyish black carbonaceous 
earth Fohated limestone, serpentine, and coal, are 
among the other strata, The amber ıs found in both of 
the former, and its presence ıs indicated by small preces 
of lignite which are easily detected” It 1s made into 
Buddhist iosaries, finger-rings, pipe mouth-pieces, &c 
The dark sherry-coloured amber is most highly valued 

Jade 1s found in more or less rounded boulders em- 
bedded in a reddish yellowclay Pits are sunk in seatch 
of it on no defined plan, and at certain seasons of the 
year there are as many as 1,000 men engaged in digging 
for jade ın the Mogoung districts Blocks are occasionally 
found so large that they require three men to turn them 
Everything in cormection with the trade 1s taxed—diggers, 
purchasers, jade, and even the ponies used for its trans- 
port—and the revenue from the mines was, 1n 1836, about 
4,000 The jade used to be largely worked at Momien, 
and the manufacture 1s still carried on there to some 
extent It 1s cut by means of thin copper discs about 
eighteen inches m diameter, used ın conjunction with 
fine siliceous grit, composed of quartz and little particles 
resembling ruby dust The boing of eai-rings and 
bracelets 1s effected by a revolving cylinder tipped at the 
free end with the same siliceous mixture The most 
valuable jade ıs of an intense bright green colour, but 
the red and pale pink varieties are also prized A pair 
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of bracelets of the finest jade costs about 1o/, at | of a segment cf bamboo with a piston, and a valve at 
Momien each end 

At some remote period the jade appears to have been} Among some of the Shan tribes neck-rings or forgues, 
applied to useful rather than to ornamental purposes, for | curiously like those found in Western Europe, are still in 
celts formed of this material are found all over the district, | use, but the majority of the ornaments appear to be 
lying on the surface soil, and doubtless turned up by the | Chinese m character It would, however, extend this 
plough. They have also been formed of various other | notice beyond all reasonable limits were an attempt made 
rocks, such as quartz, Lydian-stone, green-stone, clay-slate, | to give even a short abstract of the chapter on the Shans, 
&c Lithographic plates are given of twenty-three of these | Kakhyens and other races to the east of Bhamé The 
instruments of various size, form, and material, but | curious practice of horse-worship in connection with the 
about 150 were procured by different members of the | Buddhism of tre Sanda Valley may, however, be noticed, 
expedition A good series of them has been presented | as well as the Shan method of concealment of gold and 
to the Christy collection by Mayor Sladen precious stones, by burying them beneath the skin of 

A bronze celt, socketed, but without any side loop, and | the.r chest and necks by making shts, through which the 
of peculiar form, with an oblique segmental cutting edge, | coins or stones are forced, and which subsequently heal up. 
was also procured These are so highly valued that as | When the valuable object 1s wanted a second cut 1s made 
much as 5/ apiece was asked for them The composition, | upon the spot, and it ıs extracted “In some instances, as 
curiously enough, 1s identical with that usualin European | many as fifteen stones or coins were found to be hidden 
antiquities of the same class, being 9 of copper to 1 of | beneath the skin of men just arrived with a caravan at 
tin The stone celts being more abundant than those in! Mandalay It ıs needless to follow the author in his 
bronze, were less valued, being sold im the bazaars and | report on the Mahomedans in Yunan, the presence of 
elsewhere at from 4¢@ to 1s. 67 each Both they and | whom, however, proved of great service to the expedition, 
the bronze celts are regarded as thunderbolts, which, | as many of their guard were of that religion, and thus 
after they fall and penetrate the earth, take nine years | found frends Nor need the trade routes of Upper 
to work their way up to the surface Not only is this | Burmah be here discussed The geographer will find 








belief ın the celestial origin of these implements common | much mformation in the chapter on the Irawady and its 
to Asia and Europe, but the healing powers attributed to | sources, and ir the accompanying map This chapter 
them in most European countries, are also accorded | conc'uces tne Repoit, and the remainder of the volume 
them in Yunan They are worn as charms and carefully | contains the diary of the author, written during the expe- 
kept in small bags , and water, in which they have been | dition, Hais report on the Natural History collections 
placed, ıs administered as a medicine, especially in the | formed duiing nis travels, has yet to appear, and will no 
case of tedious labour It1s rather a compliment to the | doubt contain cutious details Even now we may call 
students of prehistoric archzeology that the only objects | attention to the 1emarkable instance of the taming of fishes 
thought worthy of being figured by Dr Anderson should | in a large river like the Irawady, by the phoongyees or 
be these celts Buddhist priests At the boatman’s cry of ff, né tit, 
The ethnological details given by the author as to the | numbers of fish came to be fed with nce and plantains, 
Shans, and what may be regarded as the transitional | putung their heads above water, allowing themselves to 
varieties between them and the Burmese on the one side, | be stroked, and even permitting Dr Anderson to put his 
and the Chinese on the other, are highly interesting A | fist into their mouths so as to feel then teeth He was 
more barbarous people with whom the expedition was | unable to procure a specimen, as there were stiict orders 
brought in contact, are Kakhyens or Chingpaws, who, | from the king that they should not be killed 
though hemmed in on either side by Buddhist nations, | With this anecdote we must conclude our notice of this 
still retain an ancient worship of good and evil spirits | teresting Report, and must expiess a hope that a cer- 
whom they call “nats,” and to whom they are constantly | tam number of copies of ıt may be consigned to some 
making propitiatory offerings of pigs, fowls, and rice London publisker so that ıt may become accessible to 
Their method of producing fre 1s very remarkable, and | the general putltc, which as yet ıt apparently ıs not 
is effected by “the sudden end forcible descent of a, JOHN EVANS 
piston in a closed cylinder There is a small cup-shaped | a Moe 
cavity at the end of the piston rod, nto which a httle oS 
tinder is inserted. The piston is then introauced into | THE HYGIENE OF AIR AND WATER 
the cylinder, which it tightly fits, and by a blow is made | The Hygiene of Air and Water Beng a Popular Ac- 
to descend with greit rapidity and force, and 1s as rapidly count of the =ffects of the Impurities of Arr and Water, 
withdrawn, when the little pellet of tinder is found to their Detection, and the Modes of remedying them, 
have become ignited” The mstruments are not more By Wilham Proctor, MD, FCS, Surgeon to the 
than four inches Jong, and are in general use It would York Dispensary, and formerly Lecturer on Chemistry 
be highly interesting to trace the origin and date of this and Forensic Medicine in the York School of Medi- 





invention. cne (Hardwicke) 
At Bhamé one of the articles exposed for sale in the | HIS 1s a useful little book, but it wants some revising 
shops was flint, which would therefore appear to be the | it 1s too sweeping a statement to say that the 
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fire-producing material of tne Burmese-Shans Iron is | oxygen of the arr 1s constant in amount and the carbonic 
abundant, and the Chinese-Shans, who iesort annually to | acid variable , 1t 1s true that the variations in the amcunt 
Bhamô for the purpose of manufacturing the dâhs or | of oxygen are very small in proportion tothatamount It 
swords, are expert blacksmiths, their bellows consisting | would have been well to state even in a popular treatise 
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that other substances besides ozone affect Schonbe1n’s 


papers, which are not “ browned” by the way. 

We are glad to see that the organic impurities intro- 
duced into the air by the respiration of animals receive 
due attention, and that the gradual deterioration of 
health caused by breathing impure aur is well insisted on, 

The pages on the ventilation of sewers, &c, want re- 
writing, and the three conclusions all require alteration , 
they are as follows — 

1 “That no sewers, or drains, or pipes, should run into 
drains in dwelling houses.” This sentence as it stands 1s 
too ambiguous to be of any value. 

2 “If this be impracticable, all sink pipes or waste 
pipes should be broken off at least one foot above the 
trapped grating mto which they discharge” The first 
clause here ıs unnecessary and even misleading , ıt would 
be well left out a 

3. “On no account should a cesspool be placed within 
the walls of a dwelling, but as far as possible from the 
house” Surely ıt would have been well here to advise 
the abolition of these nuisances where not absolutely 
impracticable, or at any rate their construction of suitable 
impervious materials, 

This 1s certainly the weakest part of the book, and shows 
how little such matters are generally understood even yet 

On the other hand the remarks on the relations of 
filth and disease are excellent “the negligence of the 
uppe: and lower classes of society alike, in these matters, 
entails terrible calamities on both. The fevers and con- 
tagious disorders arising from the neglect of the poor, 
either on their own or on our part, find their way into the 
dwellings of all classes, and equally establish disease. 
The poorer class cannot with impunity live ın a state of 
unnecessary filth and dirt, neither, on the other hand, 
may the rich without danger neglect the sanitary and 
physical conditions of the poor around them ” 

The currents of air produced in rooms by differences 
in the temperature of various parts should, if classed with 
winds (the aspirating effect of which latter 1s not men- 
tioned), be at any rate in a separate subsection , and the 
law of diffusion of gases does not hold for vapours, and it 
is certainly not ın virtue of it that “the dispersion of 
vaporous matter” ın the air is effected Otherwise the 
pages on ventilation are well worth study, and the same 
may be said of the pait devoted to disinfectants, which 
contains much sound practical information 

The second part of the book, on “the impurities of 
water and their removal,” 1s decidedly good , some of the 
best known cases illustrating the connection between 
polluted water and specimens of cholera and enteric fever 
are given, and the dangers to be apprehended from the 
habitual imbibition of impure water (apart from specific 
diseases) are insisted on , the presence of more than a 
small amount of chlorides 1s rightly pointed out as a 
suspicious circumstance, and the simpler tests for the 
detection of the various impurities are concisely de- 
scribed , then follows a short account of the methods to 
be employed for the purification of presumably impure 
water by means of boning, filtration, &c, and several of 
the best household filters are mentioned. Clark’s process 
is, however, only casually alluded to, and not by name 

We are glad to find that the umportance of a continuous 


water supply especially to the poorer classes 1s pointed out, | 
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The book before us will, with a small amount of correc- 
tion, do valuable service if widely circulated, as we have 
little doubt that ıt will be If we have drawn attention to 
a few defects in ıt, we have done so because we believe 
that it ıs of the utmost importance that popular manuals 
should contain exact information, and enter as little as 
possible into disputed points WHC, 
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The Coal-fields of Great Britan, &c By Edward Hull, 
MA,FRS,&c Third edition. (London Stanford ) 


THIS new edition of Prof Hulls well-known work 1s m 
most respects a great Improvement upon the previous 
ones Not only are the coal-fields of Britain itself treated 
of in more detail, but those of the colonies and foreign 
countries also come in for fuller notice The introduc- 
tion of numerous excellent maps illustrative of the English 
coal fields imparts an additonal value to the volume, by 
enabling the reader to grasp at a glance the leading fea- 
tures in the geological structure of the districts embraced, 
Prof Hull has, moreover, lirgely availed himself of the 
report prepared by the recent Coal Commussion, the chief 
results of which have been embodied in his work That 
report, as everyone knows, has calmed the fears of those 
who saw looming ın the near future the exhaustion of 
our coal supplies and the consequent decline of our 
industries It 1s comfortable to reflect upon the 
fact that we have still 146,480 mulhons of tons avail- 
able within a depth of 4,000 feet, and something hke 
48,465 millions of tons at a greater depth From the first 
of these estimates, Prof. Hull would deduct one-twentieth 
for coal-seams unde: two feet ın thickness, thus leaving 
the available quantity of 139,156 mullions of tons lying 
within a depth of 4,000 feet from the surface Beyond 
this depth he believes it will not be practicable to pene- 
trate, owing to the effect of increasing temperature and 
pressure, This, however, is quite an open question No 
good reason can be shown why ventilation should not be 
made effective at a still greater depth than 4,000 feet. If 
the deeper-lying coal should eve: be needed no doubt the 
engineers of the future will be equal to the occasion and 
able to render ıt available. Then, as regards the effect of 
piessure, we know from actual experience that the “ density 
of coal-seams 1s not perceptibly greater at 500 or 600 
yards than at half that depth” One might almost have 
inferred as much beforehand, for many of our coal-fields 
which are now being worked at easy depths must at one 
time have been covered with thousands of feet of strata, 
long since removed by denudation; yet the seams 
in such fields are not denser than those of fields which do 
not appear to have been covered by such great rock 
masses, Again, we have heard mining engineers assert 
that the uncreased pressure in the deeper pits actually aids 
in the excavation of the coal, which comes away in larger 
lumps than would be the case with a similar coal m shal- 
lower workings But whether or not it will ever be neces- 
sary to sink deeper than 4 ooo feet, there can be no doubt 
that there ıs yet abundance of fuel above that lımıt to 
keep our furnaces going for many long years to come, 
and if Bntam be destined ere long to retire from her 
place in the vanguard of nations her loss of prestige will 
probably be due to other causes than the exhaustion of 
her mineral resources 

The author expresses himself strongly on the subject of 
“ waste” in working the coal, but not a whit mote strongly 
than 1s necessary Everyone who has any acquaintance 
with British collieries knows how lamentably great this 
waste 1S, amounting in some cases to so much as 40 per 
cent No doubt, in marny of our best conducted collieries 
waste 1s reduced to a mimimum, but there 1s still woful 
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need for improvement in this matter, It 1s, of course, ım- 
possible for Government to interfere ın squabbles about 
disputed boundaries, &c, and hence jealousy and stub- 
bornness will continue to put considerable areas of coal 
beyond the chance of being “won.” But surely some- 
thing might be done towards increasing the number of 
our mining schools, and, as Prof Hull suggests, the 
Legislature might establish some educational test without 
which no one should be allowed to have the supervi- 
sion of colliery workings. With well-educated managers 
the waste of coal arising from ignorant methods of work- 
ing would be checked, and we should hear less frequently 
of those frightful accidents which ever and anon throw 
whole mining communities into mourning. JG 


The Natural History of Plants By H Ballon; trans- 
lated by M M Hartog. VolII. (London L. Reeve 
and Co, 1872) 

PURSUING the somewhat erratic arrangement to which 

we alluded in our notice of the first volume of this work 

(see NATURE, vol iv p 199), Prof. Baillon proceeds to an 

account of the small order of Connaracez, the three 

sections of the large orde) Legumunose, viz, Mimosex, 

Ceesalpinieze, and Papilionaceze, and then goes off ata 

tangent to four orders of Incomplete, viz, Proteaces, 

Lauracex, Elæagniceæ, and Myristacacee The same 

plan ıs pursued as ın the first volume, of giving first of all 

a general sketch of the characters of the order, and then 

dividing it into a number of | series,” each containing one 

or more genera. An immense mass of information 1s thus 
collected, though wanting in convenient arrangement 

The references to original authorities are, however, com- 

mendably copious The illustrations, as before, are excel- 

lent, the translation apparently well and carefully done 


Memorandum des Travaux de Botanigue et de Physiologte 
véegélale quz ont été publiés par D Académie Royale de 
Belgique pendant le premer siècle de son existence, 
1772—1871 apport Séculaire per E. Morren. 
(Bruxelles Hayez, 1872) 


THOUGH Belgiurn has not produced any botanical star 
of the first magmitude, yet a large amount of excellent 
work has been done in the little kingdom, especially 
during the period of its independent existence, since 1830, 
as shown by the labours of Decaisne in the flora of Japan, 
and of Galeotti in that of Mexico, of Jean Kickx in crypto- 
gamic botany, of Charles Morren ın teratology and general 
morphology, and of Quetelet in the periodic phenomena 
of vegetation. M E Morren’s short abstract of the 
service done by his countrymen in each department of 
botany, with a list of the dates of publication of the 
various memoirs, 1s a useful contribution to the history of 
the science. 


Results of Five Years Meteorological Observations for 
Hobari Town, 


WE are here presented with carefully constructed tables 
and valuable remarks on the climate and vital statistics of 
Tasmania It includes the results of observations for the 
five years ending ın 1870, with which are inco.porated the 
statistics for the previous twenty-five years, so that it pre- 
sents us with a complete set of statistics of meteorology 
for thirty years. That the observations have been care- 
fully and correctly made 1s proved by the fact that the 
results of thirty years’ observations agree very closely with 
those of the twenty-five years, the difference in many cases 
amounting to only a second or third place of decimals 

The observations for the five years ending 1870, have been 
made gratuitously at the Toronto Observatory, by Mr 

Francis Abbott, the tables having been constiucted by 
Mr T Roblin, Curator of the Museum, and revised by Dr 

E£ Swarbeck Hall, who appends an elaborate and care- 
fully drawn up health report for Tasmania The mtro- 
duction, among other matters, contains a descriptive list 
of the variaus instruments used ; the set seems to be com- 
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plete, and all the apparatus trustworthy The followmg 
are the mean resultants from the thirty years’ observations 
for Hobart Town from 1841 to 1870 incluslwe —Baro- 
meter (at temperature 32°), 29580 Thermometer, mean 
temperature, §472, mean diurnal range, 1791, mean 
solar intensity, 93 39, mean terrestrial radiation, 43 Or. 
Humidity of air—Dew point—-mean position, 45 49, hu- 
midity of an, 75, elastic force of vapour, 316, conden- 
sation, rain in inches, 1 8g , number of days on which rain 
fell, 1166, Ozone, mean daily amount, 724, prevailing 
direction of wind, NW,SE , prevailing force of wind, 
58 37 lbs per square foot 


Fakrbuch der R k Geologischen Retchsanstalt, xxu 
band, No 2, (Wien ) 


FRANZ RITTER V HAUER gives, in this number of the 
Year-book, an outline sketch of the sedimentary forma- 
tions met with in Austria He arranges his matetials 
somewhat after the manner of Studer’s * Index der Petro- 
graphie,” the rames of the various deposits following in 
alphabetical order The geological horizons are briefly 
indicated, and copious references to authorittes are given 
The descriptions are necessarily brief, but they are clea 
and comprehensive, and the paper will be invaluable to 
those who may desire to widen their acquaintance with 
Austrian geology Among the muneralogical contri- 
butions, we notce the description of a new mineral from 
Mexico—Guadalcasertte, the composition of which 1s 
given as6H,;S+Z,S From the laboratory of Prof 
Bauer come several useful rock-analyses, chiefly iron- 
stones Professor Tschermak gives a description of 
sundry meteorites, and some account of basalts, meta- 
phyres, and other eruptive rocks from the Caucasus 
There is also an interesting paper by Professor Inostran- 
zeff on the Vesuvian lavas of 1871 and 1872 
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LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by hws correspondents, No notice 1s taken of anonymous 
communications. | 





Prof Balfour Stewart on the Spectroscope 


I BEG to say a few words in reply to some statements in the 
lette. of Prof Baifour Stewart in Nature, February 20 

Ist I wish to state that I had no knowledge of Mr Proctor’s 
letter 11 the Anghsh Mechanic until I saw it by accident in a 
copy of that journal which had been sent to me foi another 
sibel I have never made the claim to which Prof Stewart 
refers 

and The note in Schellen’s “Spectrum Analysis,” of which 
Fy Stewart asks an explanation, consists of three statements 
of fact 

a ‘*Though to Mi Lockyer is due the first publication of 
the idea of the possibility of applyimg the spectroscope to observe 
the rec flames in sunshine, as a matte: of history ıt should not 
be passed over that about the same time the same idea occurred 
independently to Mr Stone, of Greenwich, and to Mr Huggins ” 
I wish to remark that I made no clam on Mr Stone’s part or 
on my own On the contrary I said expressly “as a matter of 
history” these facts should not be passed over I conceive that 
this statement of facts ought to have a place ın a book which 
professes to give the history of the subyect 

8 ** These observers were, however, unsuccessful in numerous 
attempts which they made to see the spectra of the prominences, 
for the reason probably that the spectroscopes they employed 
were not of sufficient dispersive power to make the bright lines of 
the solar flames easily visible” Prof Stewart remarks that he 
“cannot yet understand” why I faled The reasons can now 
be a matter of conjecture only All workers in science know how 
much more difficult t 1s to discover the unknown than to recognise 
the known It may be that I passed over too carelessly the 
deep 1ed (C) and the blue (F) where the brightest lines occur 
The observation of the bright lines in the star in Corona B (May 
1866), in which the same sifting principle of the prism came into 
operation, shuuld have suggested to me to look for the limes of 
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hyrdogen Late: (June 1867) Mi Johnstone Stoney showed, m 
an important pape: on the ‘f Constitution of the Sun and Stars,” 
that hydrogen was to be expected I acknowledge that I ought 
to have found the lines j 

y ‘When the position of the lines was known, Huggins saw 
them instantly with the same spectroscope which he had pre- 
viously used in vam ” Of course in this remark I refer only to 
my own experience , I do not wish to be thought to imply that 
such assistance was either needed or received in the case of any 
other observer Prof Stewart asks why I did not see the lines 
sooner after 1eceiving the news from India. This question 
awakens painful memores At the time the Indian reports 
reached me I was watching by the bed of the dying, and a few 
days afterwards I suffered so severe a bereavement that I was 
unable to resume work mm the observatory until the begimning of 
December, when I saw the lines WILLIAM HUGGINS 


The Beginnings of Life 


IT seems advisable for me not to pass without comment the 
communication made by Dr Wm Roberts, of Manchester, ın 
last week’s NATURE 

Dr Rooerts calls attention to what he considers two possible 
sources of error ın my expenments The first 1s the ‘* possibility 
of the introduction of atmospheric germs at the moment of seal- 
mg the vessels,” owing, as he says, to the fact ‘‘ that the sealing 
can only take place just as ebullition 1s about to cease,” and to 
the consequent nsk of some ‘‘reflux of an mto the flask” After 
Dı Roberts has made a series of experiments similar to those 
which have been recently cited in these columns (see NATURE, 
Feb 6, p 275 with £rratum m Feb 13, p 296), he may per- 
haps be a little less apprehensive as to this source of contamina- 
tion Its, however, not the fact that flasks cannot be sealed 
duiing ebull:tion, and this I shall be very happy to demonstrate 
to Dr Roberts, Moreover, 1f he will refer to Dr Sanderson’s 
letter, Dr Roberts will find that in speaking of the seal- 
ing of the flasks m the blow-pipe flame, he says care was 
taken ‘‘ to continue the ebullition to the last” And ım several 
series of experiments M Pasteur also made use of flasks which 
had been sealed during ebullition—beheving that in so doing he 
was experimenting with vessels from which all living germs had 
been excluded Speaking of the preparation of such flasks, 
Pasteur says (dun de Chim. et de Physique, 1862, p 74) 
‘Je ferme Vextremité effilée pendant Vebullition Le vide se 
trouve fait dans les ballons ” No one has hitherto questioned 
M. Pasteur’s skill as an experimenter 

The second alleged source of error 1s, according to Dr 
Roberts, much more important My mode of experimenta- 
tion, he says, ‘‘ does not insure that the entire contents of the 
flask are effectively exposed to the boiling heat” Although 
Dr Roberts confirms my statement that many fluids treated in 
the manner I have described do soon swarm with living things, 
he seems to think their appearance may be due to the fact that 
several of the mixtures ‘froth excessively in boiling, and spurt 
about particles which adhere to the glass, and probably some of 
these escape the full effect of the heat” J feel quite sure that 
in my experiments no portion of the mne: surface of the glass 
has escaped the scathing action of the boiling flud The vessel 
has generally been more than three-fourths full before the pro- 
cess of heating has been commenced, so that when ebullition 
occurs the fluid has always swept over the previously uncovered 
mne: surface and, as Dr Sanderson testifies, “‘ during the boiling 
some of the liquid was frequently ejected from the almost capil- 
lary orifice of the retort” The inner surface of the vessel was, 
in fact, always thoroughly and repeatedly washed with the boil- 
ing fluid, nearly half of which has been spurted away in order 
that I might effect this object 

Dr Roberts says —‘‘Dr Sanderson 1s, however, careful not 
to endorse the conclusions which Dr Basuan has drawn from 
these experiments”? But this is scarcely a fair statement, since 
Dr Sanderson had near the beginning of his letter announced 
his tention of taking no part in the controversy. Dr Sander- 
son’s opinions, however, on the elements of the question have 
already been set forth (see Thirteenth Report of Medical Officer 
of Privy Council, p 59). Whilst not believing in the danger 
of atmospheric contamination by Bacteria germs, he does believe, 
m common with other biologists, that immersion m boiling 
liquids ıs a ready means of destioying them If Dr Sanderson 
had not thought that the conditions of the experiments were such 
as to be exclusive of the intervention of hving germs, why 
should he have previously doubted ‘‘my statements of fact” m 
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respect to them? Does Dr Roberts consider Dr Sanderson so 
much of a tyro in these matters as to suppose that he would 
doubt the well-known fact that hving germs will always rapidly 
multiply in suitable fluids? If not, then the only other source of 
doubt that could have arisen, must have been as to the possi- 
bility of the appearance of swarms of living things m hermetically 
sealed vessels in which all pre-existing orgamsms had been 
killed Andif Dr Roberts wishes ample proof that such has been 
the view also entertained by others I need only refer him to the 
last few pages of a curious article (purporting to be a review of 
my work “The Beginnings of Life”), which appeared ina 
recent number of a journal (Quart Fourn of Micros Science) of 
which Mr Ray Lankester is one of the editors It ıs perhaps 
fortunate for the reviewer’s reputation and for his fame as a 
scientific experimenter that his name does not appear, or that 
his unsuccessful experiments, destined to upset my views, were 
not published before the advent of Dr Sanderson's letter 

In some respects the actual results of the experiments per- 
formed by Dr Roberts differ from those of other experimenteis 
Thus he has found that filtered infusions of any animal or 
vegetable substances can be “invanably preserved unchanged 
when boiled for five or ten minutes in a flask plugged with 
cotton wool ” The results obtained by M Victor Meunier and 
by myself have beer different, and we have both shown that they 
are apt to vary according to the strength and nature of the m- 
fusions employed Dr Roberts says he has also found 
that many ‘“‘ highly putrescent mixtures” remained perfectly 
barien ‘‘ after the fask contammg them had been immersed in a 
water-bath kept at a boiling heat for twenty or thirty minutes,” 
although several of the same mixtures ‘‘ could not be kept un- 
changed by simple boiling over the flame,” and the sealing of 
the flask during ebullition If, after what I have already said 
concerning the latter mode of experimentation, anything 1s to 
be deduced from these facts, ıt would perhaps-be that the partial 
vacuum withm the flask is more favourable to the initiation of 
putrefactive changes ın some boiled fluids than their contact with fil- 
tered air Thisis what I have always thought, and evidence point- 
ing that way may be found in Appendix C of my ‘‘ Beginnings 
of Life” Certainly one cannot assent to the conclusion which 
Dr Robeits would draw from such experiments, based upon the 
supposition that the boiling of the sealed flasks ın water 1s a 
protective measure. Dr Roberts’ results are here again some- 
what different from others which have long become matters of 
history Need I say that this was essentially the method of ex- 
permmentation introduced moie than a century ago by Needham, 
and that his results were confirmed by his adversary, Spallan- 
zanı, who says ‘* L’ebullition dune demi-heure ne fut pas un 
obstacle à la naissance des antmalcules du dernier ordre qui peu- 
plérent toujours, p.us ou moins, tous les vases exposés à son 
action pendant tout ce temps-là” Does Dr Roberts forget that 
Dr Wyman boiled his flasks fo. two hours and yet obtained 
positive results? that he boiled others in a Papin’s digester 
undei a pressure of two and five atmospheies respectively, and 
stull obtamed living oiganisms from his flasks Must I also 
remind him of the numerous expeuments by Piof Cantoni, of 
Pavia, in which the hermetically sealed flasks were heated in a 
Papin’s digester to temperatures ranging from 100°—117° C , 
and to several of the experiments that I have myself recorded 
in which undoubted]y—living organisms were obtained from 
flasks that had been heated ın fluids raised to temperatures vary- 
ing from 130°—153° C (eg such experiments as are recorded in 
“The Beginnings of Life,” vol 1 pp 441, 443, 447, and 463) 

‘When wil those who do me the honour of referring to my 
experuments look ail round and cease to argue from one half of 
the facts ? H CHARLTON BASTIAN 

University College, Feb 24 
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Himalayan Ferns 

Durinc the years 1861-66 I took every available opportunity 
to collect ferns in the Sevalik and Himalaya ranges, There bemg 
at that period no published work on the ferns of British India, 
and one subsequently published m Madras not having come 
under my notice, my specimens, several hundred ın number, and 
all well dried, remain unclassified 

Would this collection be of any scientific value, and if so, to 
what society could I present it? I opie 1t would be worse than 
useless to offer ıt to the herbarium of the British Museum, as 
there ıt might remain untouched for the next fifty years, whilst 
at Kew I presume Hooker’s superior collection would render my 
poor mite useless 
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If not worthy of presentation to any herbarium, eor ath aveaasba nica Gs anaes eet eas GOA uae: | Teste he Aas aes nwa tas aie any 
competent botanist classify ıt for the sake of the duplicates? 
F.GS P 
General Travell.ng Notes 


DURING the years 1857-66 I was m India, and in that period 
travelled much, both ın the Plains and the interior of the 
Himalaya 

Smce my return to England I have constantly regretted 
that I took few notes, and those few notes, from lack of 
knowledge, of little or no value, on fiora, fauna, geology, and 
altitudes In a few months I shall return to the same part 
of India (North West Provinces and Punjab), and purpose re- 
maining in that country for some years There aie many men 
in the army who, like myself, have a general taste for scientific 
observations, but our efforts end in gratfy.ng our own minds 
only, our observations lacking sufficient accuracy and classifica- 
tion, whilst much 1s overlooked from sheer ignorance as to the 
how and whee to look 

To the end that I (and others of like mind) may, perchance, 
furnish some useful jottings dwing my next term of foreign 
service, can any contributor to NATURE inform me where the 
following are to be met with — 

x A plain code of what to look for and observe, afte: the 
manner of, but shorter than, “Tbe Scientific Orders of the 
Challenge,” published in Nature for Jan 9 and 30 

2 What isthe best text-book on each head (eg on barometnical 
and theimometrical observations, Indian geology, botany, &c ) 
It ıs very essential eachsuch text-book should be compuised in 
one handy volume, if possible as clear and concise as Tyndall’s 
“Lectures on Electricity ” 

3 What instruments should be taken I suggest—An ordi- 
nary thermometer, tested at Kew, a max and amin thermo- 
meter, an aneroid (of what size 2}, a prismatic compass , an 
Abney’ s clinometer level for ascertaining the slope and conse- 
quent haght of mountains and depths of valleys 1oughly , also 
a small portable rain-gauge, 1f such 1s mace, a simple micro- 
scope, and a magnifying glass Are these sufficient? and if SO, 
where should they be procured, and at what price? the cost 
being a vital point 

4 Can these, or similar instruments, be obtained in a single 
case sufficiently small to be carried, like a smali theodolite box, 
in one hand? FGS P 
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Mirage 


THE following references to the hterature of this subject are 
im answer to the note by Prof J D Everett in Nature for 
January 2 last — 

Bravais, Aug —“ Notice sur le mirage,” Annuaire Soc Meteor 
Fr, p 227 (1852), P 55 (1855) 

Dufour, Charles -—‘' Mirages et réfractions aunoimales sur le 
lac Leman,” Bull Soc Vaud Lausanne, vol iv p 366 (1854-5), 
386, vol v p 26 (1856), 217 

Escayrac de TLauture —*‘ Sur le raple ou hallucmmation du 
désert,” Bull Soc Geogr, vol 1x p 121 (1855) 

Gergonne, J D —*“ Recherches sur les refractions terrestres et 
particuhérement sui le mirag-,” Notice Trao Acad Gard, p 
129 (1808) 

Gergonne, J D —“ Essai analytique sur la phenoméne du 
mirage,” Ann Math Geigonne, xx p 1 (1829) 

Giovene, G M —-** Wunderbarse Phanomene nach Art der 
Fata Morgana,” Gilbert, Annal xu p 1 (1803) 

Jackson, C T —“ Observations on the Mirage seen on Lake 
Superior ın July and August 1847,’ Proc. Amer Assoc, p 143 
(1849) 

Kelly, W —‘‘ On some extraordinary forms of Mirage,” Trans 
Lat Soc Quebec, vol i p 292 (1837) 

Oriol, F —*“‘ Della Fata Meant Tortolim Annal, u p 47 
(1851} 

; Parés — Note sur le Mirage,” Comptes Rendus, vol xu p 
7 (1855) 

Bards —~‘* Note sur le Mirage des Cotes du departement de 

Herault,” Mem Acad Sci Montpellier, iu p 1, 493 (1855) 
A Ramsay 
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Brilliant Meteor of Feb 3 


To supplement Prof Osborne Reynolds’ mteresting paper on 
the meteor of February 3, which he saw in Manchester, and 
which he thinks must have passed over Chester and Liverpool 
(NATURE, Febiuary 20, p 315), I enclose you a cutting from a 
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local Cheshne paper showing that this meteor was seen honk 
the same tıme in Northwich, which 1s some twenty-five or thirty 
miles S W from? Manchester, and almost in a direct line drawn 
from Manchester to Chester 

By consulting the various local papers published in Northwich, 
Chester, Birkenhead, Liverpool, &c , 1t could eastly be discovered 
at what place it was last seen, and where the loudest explosion was 
heard, and so the approximate path of this splendid meteor and 
its height might be traced out These papers will mostly all be 
found in the Exchange and the Atheneum Reading Rooms, 
Mancheste:, where I beleve they are 1egularly filed 

Merton College, Oxford J P EARWAKER 


‘A METEOR SHOWER AT NOR1LHWICH —At Northwich on 
Monday night, February 3, about ten o'clock, a very brilliant 
meteor was observed in the sky passing from east to west The 
meteor displayed an intense white light im its course, and 
emitted sparks wh ch appeared of various hues It was visible 
about six or eight seconds, and from one to two minutes after 
the passage of the meteor a loud rumbling report lke distant 
thunder was heard The mght was very clear, and starhght at 
the time ” 


A VERY bright meteor was imperfectly seen here by me at 
gh 58™ on Monday evening, February 3 At the time of its 
appearance the sky was much clouded though not entirely over- 
cast, and became suddenly illumimated by what I at first con- 
sidered to be flashes of hghtning The clouds in the north sky 
particularly were 1.Juminated, and as I thought ut possible that 
the phenomenon might be due to the appearance of a large fiie- 
ball behind the c.ouds, I noted the exact situation in which the 
greatest quantity of ight (which was about equal to the moon 
when five days past conjunction) existed This was, as accurately 
as could poss:bly be determined, at a place about 10° eastward 
of the north point, or north by east, and in the vicinity of the 
horizon When traversing this part of its path it is possible that 
| the meteor was at its brightest, and on the point of disappearance 
It was ir possible to note any further details as to the exact course 
of the luminous appearance seen, inasmuch as but few stars were 
perceptible, and the north sky was much obscured by eg 
clouds This meteor was also seen at Manchester at gh 57™ 
it appeared near the zenith of that station 

Bristol WILLIAM F DENNING 





Inhernted Feeling 


AS every instance of inherited antipathy ın the offspring of 
Turk adds to the weighs of proof, I beg to state that a mastiff in 
my possesion, 2 grandson of Turk, anda brother of Mr Brooke’s 
dog, showed the same unaccountable antipathy to butchers, ma- 
nifesiing violent rage when any one of that honourable fratermty 
showed himself in the yard where he was kept He was other- 
wise of a remarkably mild and gentle disposition 

Be ot near Alanchester, ARTHUR RANSOM 

eb 2I 


WOULD it not test the correctness of Mı Wallace’s ingenious 
theory as to animals finding their way back over an unseen 
country by their sense o! smell, to shut upa cat in a basket along 
with a piece of stale fish, the scent of which would certainly 
overpower any external scent by which it might be able to trace 
the way bach? It seems to me that many instances are on record 
of this curious power of certain animals, especia'ly of cats, which 
aie quite mexplicable on Mr Wallace’s hypothesis j 

ALFRED W BENNETT 
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External Perception in Dogs 


THE view to which Mr Wallace gives expression m your last 
number had occurred also to me, and I should hke, with your 
leave, to offer a remark or two in support of 1t 

That a dog shut up ina basket may through smell acquire a 
series of impressions so definitely marked as to be able therewith 
to find 1fs way back to the place it was taken from, becomes less 
improbable 1f we think what is the part that must be played by 
smell in its ordinary objective experience Our external world 
(whether as actually perceived or imaginatively represented) may 
be called a world of sights and touches, blended with and modi- 
fying each other im the most intimate way These mutually 
involved sights and touches, ın our consciousness, are run out 
into the form of a continuus m space (how or why it 1s not to 
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the present purpose to inquire), while all other sensations, as of 
hea.ing, smell, and taste, come before us only discontinuously 
and intermittently, not being had from all things nor always from 
the same things But in a dog’s experience touch cannot possi- 
bly co operate with sight as 1t regularly does ın ours The organ 
of effective touch in man—touch that gets associated with vision 
—ais in the last resort the hand, conbining mobility and sensi- 
tiveness in the highest degree, and the dog has no hand Its 
mobile limbs aie not sensitive at the extremities, and, though ıt 
has sensitive hps, these, having no such active mobility as the 
human hand has, are extremely limited m the scope of their ap 
prehension Its touch bemg thus defective, what is there then 
in the dog to play second to sight, which as leader needs support, 
were it only because there 1s not always light tosee with? Smell, 
I cannot but think, seeing that, while the organ 1s incontestably 
acute, it has the great advantage over the tactile surface of the 
lips, of receiving imptesstons from things already at a distance 
If we only suppose—what the facts make very hkely—that the 
dog’s smell is acute enough to have some sensation from all 
bodies without exception, nothing more is wanting to enable a 
psychologist to understand that the dog’s woild may be m the 
main a world of sights and smells continuous in space In that 
case a dog conveyed in a basket might by smell alone find its way 
eas pretty much as aman blindfolded finds his way by touch 
aione 

To argue properly so difficult a question 1s impossible ın a short 
letter, and I must be content now, for reasons-like those mdicated 
rathe: than stated above, with giving my adhesion to Mr 
Wallace’s view—so far at least as dogs are concerned, and to the 
extent that in smell we have a source of explanation for the phe- 
nomena which has never been sufficiently considered That the 
explanation covers all the facts related even about dogs is more 
than I would assert, and whether ıt is equally serviceable for 
other animals like cats and horses, concerning which not less 
wonderful stories are told, 1s not so clear Cats, however, seem 
to have very acute smell What 1s the truth about the smell of 
horses ? G Croom ROBERTSON 

University College, Feb 24 
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Fiords and Glacial Action 


IN NATURE, vol vu pp 94, 95, I find the followmg — 

“* Poggendorf’s Annalen—A Helland adduces a large amount 
of evidence to show that the fioids in Norway have been formed 
by glacial action ” 

It appears an obvious 1emark, and yet I have not met with it, 
that fiords are chiefly found in those coasts where from the 
geographical conditions there must have been the most glacial 
action The most favourable condition» for glacial action are 
evidently those of a mountainous coast in a high and therefore 
cold latitude, fronting the rain and snow-laden west winds of 
the higher latitudes as they blow in from the ocean These 
conditions ate fulfilled in the highest degree by the coasts of 
Norway and Western Scotland the western coast of North 
America from Vancouver’s Island nnthwards, and the western 
coast of South America from Chiloe southwards, and these 
coasts are accoldingly more cut up into flords than any others 
in the world 

The western coast of America along the enormously long ling 
from Vancouver’s Island to Chiloe 1s one of the most unbroken 
in the world Itis significant that the change m the coast at 
Chiloe from an unbroken one to one very much broken into 
fiords 1s accompanied by a great and comparatively abrupt 
change ın the height of perpetual snow on the Andes ‘The 
following are the heights of perpetual snow at three different 
latitudes, according to Mrs Somerville’s ‘* Physical Geogriphy ” 
The first two are north of Chiloe, the third south of ıt 


About 33° S (near Valparaiso) , i 12,780 feet 
»» 37° 40'S 7,960 ,, 
» 53° (Statt of Magellan) 3,390 4; 


Although the height of the snow-line depends chtefly on latı- 
tude, it 1s sensibly mfluenced by the aspect of the mountains 
respecting the ram and snow-bearing winds, The best instance 
of this 1s probably that of the Himalayas, where, according to 
Mrs Somerville (page 314), the height of the snow-line 15 
16,620 feet on the noth side, and only 12,980 on the south 
According to another authority (Capt Stia-hey), quoted by 
Mrs Somerville (p 54), the heights are 19,000 to 20,000 feet 
on the north side, and 15,5co on the southera The difference 
of the two estimates 1s about the same The reason of the 


NATURE 


A a a a a a a e a a a m a e a e a 


323 


difference 1s evidently that the south side receives the moisture- 
laden winds from the Indian Ocean 
Old Forge, Dunmurry 





JOSEPH JOHN MURPHY 








NOTE ON A POLYDACTYLOUS CAT FROM 
COOKHAM-DEAN 
BY 


the kindness of Dr Plumbe, of Maidenhead, I 
have been able to procure one of these cats, and 
from the many curious points he possesses, I think a note 
on his peculiarities will interest some of the readers of 
NATURE 
Readers of Mr. Darwin’s “Origin of Species” are 
familiar enough with the illustration he gives of corre- 
lation of arrest of development im the deafness of blue- 
eyed cats Some years ago I showed that our great 
naturalist had fallen into error on this point, and that the 
correlation is not between the blue eyes and the deafness, 
but between the latter and the sex of the cat 
I have made a great many inquiries on this point, and 
have completely confirmed my former observation, that 
all perfectly white tom-cats are deaf, and that they have 
blue eyes occasionally, because that item of beauty 1s 
common among white cats I have seen many white 
Tabithas with blue eyes, but none of them were deaf 
My little “ Pudge” from Cookham 1s perfectly deaf, and 
has one blue eye and a yellow one For the first few 
days after I had him, I thought he could hear a httle, but 
am now quite satisfied that his deafness 1s complete, 
though he ıs alive to sounds conveyed through solid 
media A futher point of interest 1s that he is not mute 
as most deafs are, but there 1s a kittenish shrillness 
in his voice and a loudness in his purring, which are not 
commensurate with his age I think, therefore, that it 1s 
Co that early in life he may have heard a little, for I 
snow of two instances where perfect mutism accompanied 
the deafness ın cats, and I do not know of any contrary 
condition The one yellow eye favours my view that 
“Pudge” may have heard in infancy hts mother’s voice 
His sense of touch 1s extremely acute compared to that of 
another cat I have, but his sight does not seem so sharp 
as that of cats generally is He has twenty-six digits, 
and these are arranged—seven on each fore limb, and 
six on each hind amb The supernumerary digits on the 
fore limbs aie thumbs, and are placed one on either sı le 
of the true pollex, being jomed to 1t, but having no meta- 
carpal bones In the hind limb the supernumerary digit 
1s probably of the same nature, or a supernumerary index, 
being placed on the oute: side of the hallux, and attached 
to the tarsus by a completely-developed metatarsal bone 
LAWSON TAIT 


ON ACTION AT A DISTANCE* 


HAVE no new discovery to bring before you this 
evening I must ask you to go over very old 
ground, and to turn your attention to a question which 
has been raised agam and again ever since men began 
to think 

The question is that of the transmission of force We 
see that bodies at a distance from each other exert a 
mutual influence on each other’s motion Does this 
mutual action depend on the existence of some third 
thing, some medium of communication, occupying the 
space between the bodies, or do the bodtes act on each 
other immediately without the intervention of anything 
else? 

The mode in which Faraday was accustomed to look 
at phenomena of this kind differs from that adopted by 
many other modern inqutrers, and my special am will 
be to enable you to place yourselves at Faraday's point 
of view, and to point out the scientific value of that con- 


* Lecture dehvered at the Royal Instatution, Feb 22, 1873, by Prof 
Clerk Maxw e 
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ception of Zunes of force which, in his hands, became the | The force 1s therefore a force of the old school—a case of 
key to the science of electricity wis à tergo, a shove from behind a 
When we observe one body actıng on another at a The advocates of the doctrine of action at a distance, 
distance, before we assume that this action is direct and | however, have not been put to silence by such arguments. 
immediate, we generally inquire whether there 1s any | What right, say they, have we to assert that a body 
material connection between the two bodies, and if we | cannot act where ıt 1s not? Do we not see an instance 
find strings, or rods, or mechanism of any kind, capable | of action at a distance ın the case of a magnet, which 
of accountng for the observed action between the bodies, | acts on another magnet not only at a distance, but with 
we prefer to explain the action by means of these inter- | the most complete indifference to the nature of the matter 
mediate connections, rather than to admit the notion of | which occupies the intervening space? If the action 
direct action at a distance Cepends on something occupying the space between the 
Thus when we ring a bell by means of a wire, the suc- { two magnets, it cannot surely be a matter of indifference 
cessive parts of the wire are first tightened and then | whether this space is filled with air or not, or whether 
moved, till at last the bell ıs rung at a distance by a pro- | wood, glass, or copper, be placed between the magnets 
cess ın which all the intermediate particles of the wire Besides this, Newton’s law of gravitation, which every 
have taken part one after the other Wemay rng a bell | astronomical observation only tends to establish more 
at a distance in other ways, as by forcing air into a long | firmly, asserts not only that the heavenly bodies act on 
tube at the other end of which is a cylinder with a piston | one another across immense intervals of space, but that 
which ıs made to fly out and strike the bell We may | two portions of matter, the one buried a thousand miles 
also use a wire, but instead of pulling ıt, we may connect it | deep ın -he interior of the earth, and the other a hundred 
at one end with a voltaic battery, and at the other with | thousanc miles deep in the body of the sun, act on one 
an electro-magnet, and thus 1ng the bell by electricity another with exactly the same force as if the strata 
| 
| 


Here aie three different ways of ringing a bell They | beneath which each 1s buried had been non-existent. 
all agree, however, ın the circumstance that between the | If any medium takes part in transmitting this action, ıt 
ringer and the bell there is an unbroken line of commu- | must surely maxe some difference whether the space 
nication, and that at every point of this line some physi- | between the bodies contains nothing but this medium, or 
cal process goes on by which the action ıs transmitted | whether it ıs occupied by the dense matter of the earth o1 
from one end tothe other, The process of transmission | of the sun, 
is not instantaneous, but gradual, so that there 1s an in- But the advocates of direct action at a distance are not 
terval of time after the impulse has been given to one | content with instances of this kind, in which the pheno- 
extremity of the line of communication, during which | mena, even at first sight, appear to favour their doctrine 
the impulse is on its way, but has not reached the other | They push their operations into the enemy’s camp, and 
end, mantar that even when the action 1s apparently the 

It ıs clear, therefore, that ın many cases the action | pressure of contiguous portions of matter, the contiguity 
between bodies at a distance may be accounted for by a | 1s only aoparent—that a space always intervenes between 
series of actions between each successive pair of a series | the bodes which act on each other. They assert, in 
of bodies which occupy the intermediate space, and it 1s | short, that so far from action ata distance being ım- 
asked, by the advocates of mediate action, whether, ın | possible, ıt 1s the only kind of action which ever occurs, 
those cases in which we cannot perceive the intermediate | and that the favourite old vzs & tergo of the schools has 
agency, it 1s not more philosophical to admit the existence | no existence ın nature, and exists only in the imagination 
of a medium which we cannot at present perceive, | of schoo’men. 
than.to assert that a body can act at a place where ıt 1s The best way to prove that when one body pushes 
not. another it does not touch it, 1s to measure the dis- 

To a person ignorant of the properties of air, the | tance between them Here are two glass lenses, one 
transmission of force by means of that invisible medium | of which 1s pressed against the other by means of a 
would appear as unaccountable as any other example of | weight. By means of the electric light we may obtain on 
action at a distance, and yet in this case we can explain 
the whole process, and determine the rate at which the 
action 1s passed on from one portion to another of the 
medium. 

Why then should we not admit that the familiar mode 
of communicating motion by pushing and pulling with 
our hands ıs the type and exemplification of all action 
between bodies, even in cases ın which we can observe 
nothing between the bodies which appears to take part in 
the action ? 

Here for instance 1s a kind of attraction with which 


the screen an image of the place where the one lens 

presses <gainst the other. A series of coloured-rings 1s 

| formed cn the screen These rings were first observed 

| and fist explained by Newton * The particular colour of 

any ring depends on the distance between the surfaces 

of the fleces of glass Newton: formed a table of. the 

colours corresponding to different distances, so that by 

comparing the colour of any ring with Newton’s table, we 

may ascertain the distances between the surfaces at that 

| ring The colours are arranged in rings because the sur- 

' faces are spherical, and therefore the interval between the 

Prof. Guthrie has made us familiar A disc ıs set ın | surfaces depends on the distance from the line joming 

vibration, and ıs then biought near a hight suspended | the cenres of the spheres The central spot of the 

body, which immediately begins to move towards the disc | rings indicates the place where the lenses are nearest 

as if drawn towards it by an invisible cord What ıs this | together, and each successive ring corresponds to an 

cord? Sir W. Thomson has pointed out that in a moving | increase of about the 4,oooth part of a millimetre in the 
fluid the pressure is least where the velocity 1s greatest, | distance of the surfaces 

The velocity of the vibratory motion of the air 1s greatest The lenses are now pressed together with a force equal 

nearest the disc Hence the pressure of the air on the | to the weight of an ounce, but there ıs still a measurable 

suspended body ıs less on the side nearest the disc | interval 5etween them, even at the place where they are 

than on the opposite side, the body yields to the greater | nearest together. They are not ın optical contact’ To 

pressure, and moves toward the disc | prove this, I apply a greater weight A new colour appears 

The disc, therefore, does not act where it 1s not It | at the central spot, and the diameters of all the rings m- 

sets the air next ıt ın motion by pushing it, this motion | crease This shows that the surfaces are now nearer than at 

1s communicated to more and more distant portions of | first, butthey are not yet ın optical contact, for if they were, 

the air in turn, and thus the pressures on opposite sides | the central spot would be black. I therefore increase 

of the suspended body are rendered unequal, and ıt moves | the weights, so as to press the lenses into optical contact. 

towards the disc ın consequence of the excess of pressure. |, But what we call optical contact is not real contact 


t the distance between 
a wave-length of light. 
rë not in real contact, I 
ontract, and several of 
witis possible to bring 
ogether, that they will not 
adhere together so firmly 
yder the glass. will break, not at the 
< ontact, but at some other place. The glasses 
now be many degrees nearer than when in mere 
ptical contact. = j 
‘hus we have shown that bodies begin to press against 
other while still at a measurable distance, and that 
when pressed together with great force they are not 
olute contact, but may be brought nearer still, and 
many degrees. 


the advocates of direct action, should | 


tain a doctrine founded only on the 

. pre-scientific age, that matter can- 

yt, instead of admitting that all the 

+h our ancestors concluded that contact is 

to action were in reality cases of action at a dis- 

the distance being too small to be measured by their 
ect means of observation ? 

e are ever to discover the laws of nature, we must 


obtaining the most accurate acquaintance with | 


f nature, and not by dressing up in philo- 
uage the loose opinions of men who had no 
he facts which throw most light on these 


those who introduce ztherial, or other 


ount for these actions, without any direct 

he existence of such media, or any clear 
ling of how the media do their work, and who 
yace three and four times over with æthers of 


sorts, why the less these men talk about their 


phical scruples about admitting action at a, 


» better. 
gress of science were regulated by Newton’s 
of motion, it would be easy to cultivate opinions 
ce of the age. We should only have to compare 
‘to-day with that of fifty years ago, and by 
ie geometrical sense, the line of progress, 
; cience of fifty years hence. 
ce in Newton’s time consisted in 
al machinery with which gene- 
Lencumbered the heavens, and 
e sky.” 
ady got rid of their crystal 
mming in the vortices of 
urrounded by effluvia, and 
pheres, the properties of which 
those of ordinary effluvia and 


ted that the force which acts 

odies depends on its relative 

tt other bodies, the new theory 

nt opposition from the advanced_philo- 

X n Who described the doctrine of gravi- 

s a return to the exploded method of explaining 
thing by occult- causes, attractive virtues, and the 


Newton himself, with that wise moderation which is 
acteristic of all his speculations, answered that he 
no pretence of explaining the mechanism by which 
nly bodies act on each other. To determine the 

1 their mutual action depends on their 

x Was a great step in science, and this step 

that he had made. To explain the pro- 

action is effected was a quite distinct 

fewton, in his “ Principia,” does not 


yin. asserting that bodies really 
stance, independently of any- 


thing between them, that in a letter to Ber 
been quoted by Faraday in this place, he sa 
“Tis inconceivable that inanimate brute 
without the mediation of something else, wh 
terial, operate upon and affect other matter with 


contact, as it must do if gravitation, in the sen 

curus, be essential and inherent in it... . Th 

should be innate, inherent, and essential to matter, 

one body can act upon another at a distance, throu 

vacuum, without the mediation of anything else, by an 

through which their action and force may be conveyer 

from one to another, is to me so great an absurdity, th: 

believe no man who has in philosophical matters a cor 

petent faculty of thinking can ever tall into it.” T 
Accordingly, we find in h's “ Optical Queries,” and í 

letters to Boyle, that Newton had very early made 

tempt to account for gravitation by means of the 

of a medium, and that the reason he did not publi: 

investigations “ proceeded from hence only, that he 

he was not able, from experiment and observation, ` 

a satisfactory account of this medium, and the mann 

its operation in producing the chief phenomena o: 


The doctrine of direct action at a distance cani 
for its author the discoverer of universal gravitati 
was first asserted by Roger Cotes, in his preface 4 
“ Principia,” which he edited during Newton’s life. 
cording to Cotes, it is by experience that we learnt 
bodies gravitate. We do not learn in any other's 
they are extended, moveable, or solid. Gravitati 
fore, has as much right to be considered an ess 
perty of matter as extension, mobility, or impenetr 
And when the Newtonian philosophy gained gro 
Europe, it was the opinion of Cotes rather than t 
Newton that became most prevalent, till at last Bi 
propounded his theory, that matter is a congeries 
thematical points, each endowed with the power of. 
ing or repelling the others according to fixed laws. 
world, matter is unextended, and contact is impossi 
He did not forget, however, to endow his mathemat 
points with inertia. In this some of the modern. 
sentatives of his school have thought that he “had: 
quite got so far as the strict modern view of ‘matte 
being but an expression for modes or manife 
‘forca TT - 
But if we leave out of account for the.-pr 
velopment of the ideas of science, and co 
tion to the extension of its boundaries, we sk 
it was most essential that Newton’s method's! 
extended to every branch of science to which it w 
cable—that the forces with which bodies act on each 
should be investigated in the first place, before attem 
to explain Aew that force is transmitted, No me: 
be better fitted to apply themselves exclusively 
part of the problem, than those who considere 
part quite unnecessary. ee 
Accordingly Cavendish, Coulomb, and _ Poissor 
founders of the exact sciences of electricity and m 
netism, paid ne regard to those old notions of “mag: 
effluvia” and “ electric atmospheres,” which had been pu’ 
forth in the previous century, but turned their undivide 
attention to the determination of the law of force, ace 
ing to which electrified and magnetised bodies attr 
repel each other. In this way the true laws of 
actions were discovered, and this was done by m 
never doubted that the action took place ata dist: 
without the intervention of any medium, and who w 
have regarded the discovery of such a medium as 
plicating rather than as explaining the undoubted pi 
mena of attraction. 
(To be continued.) 


* Maclaurin’s Aecount of Newton's Discoveries. X TIN: 
+ Review of Mra, Somerville’s © Molecular Science, Saturday Review, 
Feb. x3, 1869. 




















ytes of Perigord 
wo last periods of the quaternary epoc 
dence of the mammoth to the disappearance 
deer. It is impossible for us to measure: t 
number of ages in which they lived, but wecar 
idea of it by studying their stations in connection 
the level of the Vézère, Berta 
Since the Moustier Cave has ceased to be inhabited it 
has so often been flooded by the Vézère that it has been _ 
entirely filled with alluvial earth. This layer of earth, — 
nearly two metres in thickness, does not contain either — 
bones or dint. It has covered the layer which was for- — 
Stratigraphical | Paleontological | Archeological merly the inhabited soil, in which man has left the tokens 3 
Dates. l Dates. | Dates. of his industry and the remnants of his feasts, This 
‘Low levelof the va TTT | proves that the mouth of the cave was within reach of- 
7 Cigternaryl| leys undisturbed |Mammoth Age Hatchet of St. Acheul frequent floodings, and that consequently it was at a level 
oo Epoch j Middle hie aeaa Age Sour er point hardly above that of the river. Now, at the present da 
Modern Upper paea E Age po pans it is situated twenty-seven metres above the lowest water- 
poch - { Recent Tan Present Fauna Polished hatchet mark ; the depth of the valley is therefore considerabl 
N EM. era te a be - | increased since the epoch of the Moustier Troglodyte 
Successive Stations On the ae p n 
of the Troglodytes of og OF La. 
the Vésere iane 








THE TROGLODYTES | 
WE have now examined the succession of prehistoric 
i periods,from the beginning of the quaternary epoch, 
under the threefold aspect of stratification, palzeontology, 
and archeology. We have thus obtained three series of 
dates, which do not always agree very strictly. They 
, coincide only in the latest date, which marks the com- 
mencement of the modern epoch, and only approximate 
in the more ancient dates ; but that is sufficient to enable 
us to arrange the following table, as a summary :— 


muim een tN pntalanNnaenn ane 



































































































seni 














acne ett am Roane hale 




















cts necessary to en- 
able us to assign a place 
ironology to the 
‘lodytes of the valley 
the Vézère, There is 
1ot one polished hatchet 
‘be found in their nu. 
erous stations; all 
ir industry belongs 
3è. epoch of hewn 
ey were there- 
rior to the mo- 
och. They were 
ted with the 
noth ; they fought 
) ; they ate him ; they 
n sketched him ; they |, g 
also knew the gigantic MS f 2 
ave lion, and the cave [figy ~d 
hyena. Nevertheless, in 
heir most ancient sta- 
t oat least, the oldest 
with which we are ac- 
quainted, that of Mous- | 
` tler—the extinct species | 
vare already very rare. | 
Our Troglodytes, there- | 
fore,do not date from the | 
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first quaternary period 
-or Mammoth Age; but 
~ their station at Moustier 
- belongs incontestably to 









o f 1000 90 Z000 (i BDDC £000 and La Mac elaine ee 
© the age which we have Echelle de 85:80 It is easy to. see that 
-called intermediate, and a ü in such an immense- 
which preceded the Fic. 8,--Map of the quaternary stations of the Vezére. lapse of time the mans o 
Reindeer Age, t.-Moustier cave. 2.~-Moustier shelter. 3 —Shelter of the Madelaine. 4.—Shelter ners and industry fo 


* = and burving-place ef Cromagnon. 5.—Shelter of Upper Laugerie. 6.—Shelter of ; are 
Their other stations Lower Laugerie. 7.—Cave of the Gorge d'Enfer. 3.—Cave of the Eyzies, this peop le must have ; 
range from epoch to 


undergone notable 
epoch until the end of changes, We shall have 
the Reirdzer Age; they therefore helped to des | no trouble in proving this by the study of their different 
troy the ancient fauna. They did not, it is true, wit- | stations im succession. ap 
| 
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ess the disappearance of the last survivor, the mammoth, All those of the stations that are known up to. the 
r some few rare vestiges of that animal are met with in | present time are grouped on both banks of the Vézére in 
he most recent caves of the Vézére, but at some leagues | a very circumscribed space. From Moustier, which is up 
distance, at Excideuil, where MM. Jules and Phillippe | the river, to Eyzies, which is down, the distance is bu 
Parrott have discovered a palæolithic cave in which was no | eight kilometres as the crow flies; it is nearly double 
„trace of the extinct species, and in which even the reindeer when you follow the windings of the valley. Between 
was becoming rare. E | these extreme stations we see succeeding each other, o 

eo * Continued: from p. 372. the right bank, those of the Madelaine, Upper Lauger 
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Lower »Laugerie, the Gorge d'Enfer, then, on the left 


and probably not kno There is not a single fish-bone e 
a thet p y nown. gl 


of Cromagnon, very near the Eyzies (see the | or bird-bone in the Moustier stations. tr. 
_ map). | TO- 
Some are really habitable caves, others are simply- w 


shelters under the rocks, with large openings towards the 
valleys. But these distinctions have no chronological im- 
portance. It is not by the nature of the habitations, but 
by the nature of the debris they contain that we can esti- 
mate their relative antiquity. The stations at Moustier 
are evidently the oldest, that of Cromagnon is less 
ancient, but evidently belongs, like the preceding, to the 
intermediate age. Upper Laugerie, the Gorge d’Enfer, 
belong to the Reindeer Age ; and finally Lower Laugerie, 
the Eyzies, the Madelaine, form a last group, and brin 
us to the end of the quaternary epoch. 

Moustier Troglodytes were quite uncivilised. 
They did not know how to fashion bones and horns ; they 
only understood working in stone. Carved flints abound 
in their stations, but, with the exception of an arrow- 
point, rather carefully cut, all these flints are of very 
rough workmanship. The distinguishing weapon of the 
Moustier Troglodytes, that which characterises this sta- 
tion and epoch, is the lance or spear-point which we have 
already described (see above, Figs. 3, 4, and 5). 

This powerful flint, with an arched point, sharp at both 
edges, wide enough to make large wounds, thin enough | 
to penetrate easily into the flesh, constituted a much more 
terrible weapon than the hatchet of Saint Acheul. Fas. 
tened to the end of a spear, it could put to death the most 

igantic mammalia. Vestiges of the manimoth, of the | 
ge cave lion, and of the cave hyena have been picked | 
up at Moustier. But the principal human food at that | 
_ time was first the horse, then the aurochs ; the reindeer 
came third. The weapons of the chase were more suited 
to attack the enemy that resisted than the game that fled. 
They neglected those lighter shafts that bring down birds 
and smaller quadrupeds. Fishing was also neglected | 
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Fig. 11.—Poiat in deer horn, without barbs (Gorge d’Eafer). Fig g= 95 © 
Arrow with bilateral barbs. Fig. 10.—Harpoon with unilateral bark ma | 





The men of Cromagnon, less ancient than those of — a 
Moustier, had considerably advanced. Their implements. s Ka 
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=Z 





Fic. 12.—The Mammoth, carved on ivory. (Engraving from the Madelaine. 


were less massive, more numerous, more varied, and, | genera, They consequently hunted small game as well 


above all, better finished. They had not the Moustier 
point, but they had a kind of flint poignard. They wore 
shell ornaments, and their numerous scrapers seem to in- 
dicate that they prepared skins for clothing. Their prin- 
food was still the horse, but they had a great variety., 

e find in the deéris of their repasts, besides the rein- 


as large animals; but they were still ignorant of fishing. 
Among these remains of animals we still find the mam- 
moth and the great cave lion; likewise a large bear, 
which might well be the Ursus Spelaus. We must like- 
wise remember that the reindeer had not begun to mul- 


| tiply rapidly, that it was less plentiful than the horse; 
deer, which was beginning to be plentiful, bones and teeth | 


we are therefore still in the intermediate age. But, on 


of aurochs, wild boar, stag, wild goat, wolf, yrl spermo- | arriving at the following stations, we enter definitely the 


pile, hare, and even of a bird belonging to 


a = 


e Crane Reindeer Age ; henceforward the vestiges of this 
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had some large spears, armed with flint, differing little from 
those of Moustier But nearly all their weapons were 
light, and the deer-horn points replaced the flint points of 
an earher epoch. 

The bow had become the predommant weapon, for 
henceforth nothing resisted man , all fled before him, and 
hunting was no longer a struggle but a chase There 
were two kinds of arrows the little pointed arrow, not 
barbed, for small animals and birds, and the large dart 
with two sets of barbs, which was principally used in hunt- 
ing the reindeer Light spears, terminating in a flattened 
point, darts with conical points, and long sharp poignards, 
which gave, when necessary, the finishing blow, completed 
the hunting equipment Iwas nearly forgetting'the rally- 
ing whistle It was a reindeer’s phalange, pierced near 
one end, with an obhque hole which did not go 1ght 
through, and only penetrated to the medullary canal By 
blowing on this hole as on a drilled key, one can, even to 
this day, extract shrill sounds, 


(To be contented ) 





THE NEW HYDROCARBON GAS 


"THE new hydrocarbon gas produced by Mi Ruck’s 
process certainly promises to realise the concep- 
tion that has long floated in the minds of scientific men 
of turning the exhaustless store of heating power to 
account that hes ready to hand in water Mr. Ruck 
appears literally, by the successful development of his 
invention, to have set the Thames on fire At this 
present time, at the Battersea water-woiks, on the 
banks of the old river, near to Battersea Park, both light 
and heat may be seen and felt in the process of evolution 
from the decomposition of the water of its stream, and 
further light 1s added to the gas first produced by a very 
simple and uncostly extension of the process, until the 
illuminating power 1s raised to the intensity requisite for 
aitificial lighting during the dark hours of the night. The 
Battersea water-works are now ht experimentally by this 
new forin of gas, an apparatus having been erected there 
to test and prove the efficiency and value of the method. 
Mr. Ruck’s hydrocarbon gas, ıt should be at once 
understood, differs entirely from the so-called “air gases” 
that consist mainly of air impregnated with the vapour of 
some form of naphtha or petroleum, ın the fact that its 
base ıs essentially a gas The heating gas, which 1s the 
form first geneiated, 1s true honest hydrogen mingled 
with a little taint of carbonic oxide, and a small and prac- 
tically untmportant percentage of carbonic acid , and the 
apparatus by which this heating gas 1s produced 1s re- 
markably ingemious and simple On:dinaly steam is 
brought through a pipe from one of the boilers of the 
engine house, and this steam 1s poured through a horse- 
shoe-shaped tube that passes through the red heat of 
a fierce coke furnace In this tube ıt 1s superheated, 
o1 raised to a temperature which disposes its constituents, 
the oxygen and hydrogen, to dissolve their intimate 
allance, and in that state it 1s pa-sed on into retorts, 
also contained in a lower 1egion of the same furnace, 
which are packed full of coke and fragments of iron 
The steam is discharged into the interior of these retorts 
out of its own conducting pipe, so that ıt has to traverse 
their entire length amidst the masses of heated metal and 
coke, and during its journey it ceases to be steam The 
oxygen attaches itself to the iron, and forms scales of 
black rust, and the hydrogen passes on free, with only a 
commingling with carbonic oxide and carbonic acid 
formed by the action of the disengaging oxygen upon the 
coke packing of the retort, and with certain sulphurous 
vapours that also issue from the coke In this impure 
state the gas issues from the retort, and 1s carried to a 
purifying chambei containing oxide of iron, which at 
once clears it from all the sulphur compounds, and it 1s 


then stored ın a gas reservoir -of orcinary form In this 
state it is the “heating gas ,” that is gas supereminently 
suited for all purposes where heat, without hght, 1s 1¢- 
quired, as, for instance, for gas stovecof whatever kind, or 
for boiling wate1, and generatizg steam When the gas 
is taken from this reservon, and discharged through an 
ordinary burner, ıt burns with tke pale colourless hydrogen 
flame, streaked with a few lines, of Fellow scintullations, 
and of the characteristic pale green cclour of incandescent 
carbone oxide, 

At the present time, with cosis quoted in the London 
markets at 52s per ton, this part of the affair, the pro- 
duction of a heating gas out oz water, at the cost of a 
very simple apparatus, a very small consumption of fuel, 
and with a demand for an incredibly small application of 
manual labour, seems to be the ene that 1s most deserving 
of thought and attention In tie practice of the manu- 
facture at the Battersea water-works, by the expendituie 
of one ton of coke for the interor of the retorts, and of 
two tons of coke for the suprort cf the heat of the 
furnace, 133,000 cubic feet of gas are produced, that, to say 
the least of it, 1s quite equal for all pu-poses of heating to 
coal gas ın ordinary use, and th=t is as chemically endur- 
mg and perfect for storing m gasometers and for trans- 
mission to unlimited distances througE pipes In a direct 
expeument with the gas, tried b> the writer, one quart of 
cold water was boiled in four mmutes and a half by a jet 
of flame issuing from an orifice sne-eizhth of an mch in 
diameter, and under a pressure cf thice inches of wate, 
without any arrangement for the concentration and pro- 
tection of the flame from chill ard draaghts There was 
no provision on hand to measure the 2xact consumption 
of the gas, but the man who was engaged in the Labora- 
tory estimated ıt at about five cunic fect per hour Now 
the cost of this gas at the works ıs ound to be 7d per 
1,000 cubic feet In this experiment, therefore, the result 
was something like converting scven gallons of wate: at 
a temperature of 38° Fahienheit, into Coiling wate: for Ig 
One thousand cubic feet at a cos of 7 would boil about 
ṣo gallons of cold water At tle wo-ks at the piesent 
tıme the steam 1s supplied independendly from the boiler 
of the engine room But this do-s not need to be taken 
into consideration, because the waste heat of the 1etort 
furnace 1s more than enough for the production of the 
steam, and in ordinary circumstances ‘vill be used, as a 
matter of couise, for the purpose. 

When it is desired to use the gas for lighting purposes, 
it has to be further ptepared 2nd manipulated The 
“heating gas” from the gasometer is made to bubble 
through a reservou containing rectified petioleum at a 
specific gravity of about o 680 t then passes at once 
into the pipes fo1 cuculation and zonsunption, and issues 
fiom these burners a very excellest gas, equal m lumi- 
nating power to 164 candles with < consimption of 5 cubic 
feet an hour in an Argand buiner The cost of the gas 
in this form ıs a trifle less than 1s 8z pər 1,000 cubic feet, 
and the saving m the manufactur- over ordinary coal gas 
with coals costing 26s per ton, 1s estimited to be 40 per 
cent —in exact figures is 8d pet I,ooo cubic feet against 
2s 4@ pet 1,000 cubic feet One thousand cubic feet of 
the heating gas iequire a gallon and a half of the petio- 
leum to convert them into Wlumiaating gas, but they ac 
considerably increased in volum= by the conversion— 
133,000 cubic feet of “heating gas” become 165,000 cubic 
feet of “illuminating gas” after ıt Las bezn passed thiough 
the petioleum Arrangements have bzen made for the 
purchase of seveial millions of tcns of ciude petroleum 
at a price which will represent a cost of 6¢ a gallon after 
rectification 

Some rather severe expetiments hzve been alieady 
tried to test the power of the illeominating gas to 1etain 
its full charge of carbon after travellng through long 
distances of delivery at low temp2ratures, and the repoit 
of the testing engineers is that sc fai tre experiment was 
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eminently satisfactory, and that there was no perceptible 
loss of illuminating power Experiments on this point, 
however, and also upon the arrangements that will best 
enable the he iting gas to be turned to account, are still 
in progress, and will afford ground for further notice in 
due ume 

‘The furnace and retorts which are at work at Battersea 
uc very compact, occupying about the space of an ordi- 
nary well-packed steam enyine of 20 or 30 horse power 
These retorts however arc only in use for about two hours 
out of the twenty-four to supply the works with Ulumina-* 
tion, and it 1s estimated that they would be quite laige 
enough to supply illuminating gas for the consumption of 
a small town of about 4,000 inhabitants As regards the 
most important bearing of saving of manual labour it 1s 
found to amount to dispensing with the services of 29 
labourers out of every 30 who are required in the old pro- 
cess of coal distillation The charge of coke and iron 
which is now in the retorts yie'ding the gis at Battersea 
has not been changed, or renewed, for several welks 
The iron in the retorts 1s in the form of old cham, for the 
convenience of withdrawal, and seems to cover itself with 
thin black scalcs The carbon in the mterio: of the 
retort ıs removed entirely by the gas as it 1s gradually 
converted in the process of manufacture into carbonic 
acid and carbonic oxide 

It may, perhaps, be well to remark that a process for 
the manufacture of ‘water gas” was presented by M 
Gillard some fourteen years ago, m which superheated 
steam was decomposed in retorts by the action of mcan- 
descent charcoal, the carbonic acid, so formed, issued 
from the retort with the hydrogen, and was afterwards 
removed in aspecial purifier Lighting power was secured 
by heating platinum wue inthe flame. The distinctive | 
features of Mr Ruck’s process are—the decomposition of 
the superheated flame by coke and iron, which 1emain 
long periods in the retorts without change, the removal 
of sulphur products by oxide of iron , and the carbomising 
for illumination by passing the hydrogen through rectufied 
petroleum 
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HUNTERIAN LECTURES BY PROF FLOWER 
LECTURES I TI 
[* considering the varous formations which compose 
the carth’s crust, it 1s uanecessary, whilst speaking of 
the mammialia, to refer to rocks lower than those of the | 
secondary formation, for no pal.cozo1c mammals are known, | 
Respecting the value of paleontology in supporting or 
disproving the various theories at piesent in vogue re- 
garding the origin of hfe, the details of the course will 
supply evidence of value The amount of “the mper- 
fection of the geological record” will be demonstrated in 
the classes considered The extreme unhikehhood of any 
acrial animals being preserved in the fossil state 1s scarcely 
realised by many, nor is the smallness of the extent of 
the surface of the earth which has been cxammed. An 
accidental discovery like that in the upper oolite, of an 
extremely small deposit containing numerous marsupial 
remains, has done more to throw light on the suhyect 
than many more painstaking researches over lirger fields 
These facts being taken into consdcrauon, it 15 clear that 
if it can be shown that the exammation of fessil remains 
indicates only a tendency towards the filling of the gaps 
between existing groups, the tendency will be strongly in 
favour of evolution , but if it brings to light nothing but 
ty pes which are cntirely new, the doctrine of special crea- 
tions will be supported Prof Hux'cy has been able to show 
many of the transitions between reptiles and birds, and 
Prof Marsh’s new discovery of ( dontornis 18 an omad 
portant addition — It is among mammalia that in the pre- 
sent state of our knowledge there are the greatest gaps 


he relations of the Chutroptere are indeterminable, and 
i 
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so are those of the Edentata , not much ıs known of the 
Cı tacea as ~egards their affinities, though they may be 
nearr the seals on the other hand The Ungulata constitute 
a group in whick the considerable gaps between existing 
types are almost completely removed by the study of 
fossil forms Taking first the Perissodactylata, in the 
Phocene, Equidz abounded in America as well as in 
the Old World ‘Lapis and Rhmoceroses were equally 
abundant , these are the icmnants of a large group which 
1s probably becoming extinct, as it 1s indicated by the 
fact that the species arc becoming less numerous, A little 
further back we tind Hipparion with rudimentary side toes 
In tne Miocene and upper Eocene, Anchitherum and 
Palzotherium represent the gioup, though the latter 1s 
peculiar in its teeth Fossil Rhinoceroscs have larger 
teeth and no hoin, some possess incisors, and the other 
teeth less specialised The Tapir stands much by itself, 
and an ancient type contaming Lophiodon and Hyiaco- 
theri1um seems to be now unrepresented Again, among 
the Artrodactylates, CAæeropotamus and ffyopofamus as far 
back as the Eocene atc the most generalised, and from 
them as we ascend ın the series the differentiation towards 
existing types becomes more and more evident. Among 
these later forms the North American Oreodon, which has 
been obtained in such great numbers, tends to the ruminants, 
but possessed upper incisors and canines ‘The Miocene 
of France and Germany affords very similar evidence 
Ji is also interesting to note that the further we go back, 
the more do the individuals of the Perissodacty late gioup 
approach the .\rniodactylates, but as yet no connecting 
link has been obtained. ‘The Proboscdia, animals first 
appearing in the Miocene, approach i the olde: forms to 
the Ungulata, and Prof Marsh’s newly discovered Dimo- 
ceras seems to help to fill the gap 

In reviewing the various strata which are found to con- 
tain remains of mammalia, those of the quaternary or 
post-pliocene pe1iod are rich in species not far removed 
from existing forms In most countries where limestone 
rocks exist, caverns are found containing large numbers 
of bones, such as those of Kirkdale, Liege, and Gibraltar, 
the las: having been lately explored by Mr Busk Those 
of the Wellmgton Valky in Australa have afforded nu- 
merous remains of marsupials, showing that those animals 
have been located there for a considerable period. Again 
fiom the Pampas of South America many of the valuable 
Skeletons which enrich the collection of the College of 
Surgeons have been obtained. The Miocene formation 
Is particularly interesting from the richness of its fauna 
Dinot] itm and Mastodon being obtained in South 
France, as well as at Pikermé in Greece, where they are 
associated with Azfa ion, the giraffe and others, Belong- 
ing to the same formation are the stiata of the Siwahk 
Hills of India, which abound in hoofed animals, and 
have been so well worked out by Dr Falconer The 
peculiar mammalia of the territory of Nebraska, at the 
foot of the Rocky Mountains, belongs to the same age. 
In the Eocene period lived the animals so fully described 
by Cuvier P’el@otherimm, Anoplotherzum, &c. Besides 
in the Pans basin, simula: strata occur at Hordwell, in 
Hants, and at Binsteacd, Bembridge, and Headon, in the 
Isle of Wight In the London Clay of Sheppey Žyraco- 
theriun and Lophiod n are found, 

lar'y in this century, 1t was supposed that mammalia 
were not present in the secondary rocks, but this was 
show. to ve inco'rect In 1847, Prof. Pheninger dis- 
covered in some Triassic sand he was sifting a minute 
tooth with double fangs, probably belonging to some mar- 
supial animal, which he named Microlestes, Prof. Owen 
consiuers 1t to be related to Avyrmecobius Similar 
teeth from the Rhaetic beds have been discovered 
by Mr C Moore, of Bath An equally minute 
Triassic tooth was found by Mr Boyd, Dawkins at 
Watchet, in Somersetshire, and from its slight resem- 
blance to that of //y sep) yanus it has been named 
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flypstb1ymnopsis Among the coal fields, probably of 
the Tras Age, in North Carolina, the late Prof 
Emmons obtained the lower jaws of three msecti- 
vorous or carnivorous animals, with the following 
dental formula—1. 3, & I, pm. 3 m 7, and, as 
Prof Owen has pointed out, this large development of 
the molar series approximates it to Myrmecodius A 
peculiarity of these jaws, as of all otheis from the secon- 
dary formations, 1s that a long groove runs along then 
inner side in the position of the mylo-hyoid groove of 
recent mammals ; this is only a result of arrested de- 
velopment round Meckeil’s cartilage, and it does not 
indicate—as has been supposed by some—reptilian affini- 
ties, there not being any signs of more than two centres 
of ossification So early as 1812, a man working ın the 
Lower Oolite of Stonefield found a perfect lower jaw one 
inch long This was taken to Mr Broderip and Mr 
Buckland , Cuvier also had an opportunity of seeing it, 
and called it an opossum Dr Blainville thought that it 
was reptilian, and called it Awiphitherzum Owen clearly 
proved that ıt was marsupial, the angle being mflected 
The dental formula is1 3,c I,m 12, and the shape of 
the teeth indicates an msectivolous or carnivorous diet 
Phascolothe: zum, another genus from the same slates, has 
the formula1 3,c I,m 7, which, if ıt had one more ın- 
cisor, would be hke that of the opossum Higher up in 
the secondary formation, in the Purbeck, Mr Brodie 
obtained several small jaws from Durdlestone Bay, near 
Swanage Mr Beccles thoroughly explored this bed, 
and very valuable results have been obtained, more than 
forty jaws, nearly all lower, of twenty-four species belong- 
ing to ten genera, having been described by Owen. 





NOTES 


By five decrees of the French government, dated February 13, 
the working of the French observatones has been thoroughly 
reorganised, and if the new system 1s faithfully carried out, 
we have no doubt it wil be pioductive of good results The 
management of the government obseivatouies 1s entrusted to a 
body of astronomers responsible to the Minister of Public In- 
struction, and consisting of titular astronomers (astronomes 
ittulan es), associate astronomes (astromomces adjoints), and 
assistant astronomers This er sousel is distributed among the 


f 
various observatories according to the requirements of the 


service, and the special resouices offered by each establishment 
foi the researches of observers. The staff of the observatory of 
Paris consists of a director, six titular astronomers, ten associate 
astronomers, and several. assistants, A 1esponsible secretary 1s 
attached to the establishment The Paris observatory has a 
scientific council, composed of the director, the various chief 
astronomers of the service, and of six councillors of the observa- 
tory, chosen fiom among scientific men eminent m mathematics, 
astronomy, o1 physics, and of whom four at least must belong 
to the Academy of Sciences or to the Bureau des Longitudes 

These are to be nominated by decree, in accordance with the 
advice of the Council, and upon the proposal of the Minister 

‘Lhe Council is to meet once a month, and every year, at Easter, 
the directors, the councillors, and the chiefs of the various scien- 
tific establishments, meet in general assembly with the Minister 
of Public Instinction The directors and the titular astronomers 
are appointed by the President of the Republic, acting according 
to the advice of the General Assembly The salaries of the 
titular astronomers vary fiom 6000 to 8000 francs, those of the 
associate astronomeis, divided into three classes, from 3,500 to 
6,000 francs, and those of the assistant astronomers, also divided 
into three classes, fiom 1,000 to 3,500 francs These salaries 
do not stnke us as bemg particularly hberal By a second 
decree, M Le Verrier has been made Director of the Paris Ob- 
servatory , the Councilors of the Observatory aie, MM, Bel- 


grand, Fizeau, Vice-Admural Junen de la Gravière, Janssen, 
Tresca, Daubrée, and Members o? Council, MM Yvon Vil- 
larceau, Wolf, Gaillot, and Rayet M Mane Davy 1s appointed 
Director of the Meteorological Observatory of Montsourris, and 
M Stephan of the Observatory of Marseilles 


THE arrangement of the buildings ın which the Annual In- 
ternational Exhibitions are held, makes it almost essential for 
their success that visitors should be able to pass from one side 
to the other across the gardens of the Royal Horticultural So- 
ciety <A large body of the Fellows, however, more especially 
those residing in the neighbourhood object to the admission of 
the exInbition visitors, as an infrmgement upon the privacy of 
the gardens At the late adjourned annual meeting there was a 
very stormy discussion upon the subject, and the report of the 
Council reconimending a continuance of the policy of meeting 
the views of the managers of the exInbitions was rejected by a 
large majouity The Council thereupon expressed their inten- 
tion of resigning, but this, itappeais they have no legal power 
to do tul the expiration of therr term of office 


CAPTAIN M F Maury, the well known American hydro- 
grapher, died on February 1, at Lexington, Virginia, at the age 
of sixty-six years 


THE Tumes announces that the Council of the Royal Society 
are about to nominate Dr Hooker as President of the Society, 
in succession to Sn George B Airy, who retires from the char 
at the Society’s anniversary in November next 


IT 1s announced ın a “cable” telegram from America to the 
Astronomer Royal, that a new planet (130) was discovered by 
Peters on February 18 It is of the eleventh magaitude, and 
was moving rapidly towards the north R A, i1oh om, Decl, 
13° 40° N 


Mr T M‘Kenna Hucues, M A of Trinity College, has 
been elected Woodwardtan Professor of Geology at Cambridge, 
in succession to the late Prof Secgwick Originally there 
were nine candidates, but most of ther retired before the poll, 
and the real contest lay between Mr Hughes and Mr. Bonney, 
a Senior Fellow of St John’s, the numbers at the close being 
112 and 105 respectively 


Bx a resolution of the Board of “rinity College, Dublin, 
the Natural Sciences have been intreluced into the Under- 
graduate Course Hitherto a student might select the Natural 
Science Course fo. his final examinationin Arts, obtammng a 
senior or junior Moderatorship, according to his answermg , 
now having once passed his “httle go,” the student may in 
his third year select for his term Leccures and Examinations, 
Botany and Zoology , and in his fourth year Physical Geo- 
graphy and Paleontology For this purpose the following 
courses of lectures have been arranged ~ Michaelmas Term— 
Prof, Haughton, MD FRS, lectures on Physical Geo. 
graphy, Prof E Perceval Wnght, MD on Histological 
Botany, Prof Macalister, M D on Vertebrata Huary Term 
-~Prof Haughton on Paleontology , Prof Wnght on Crypto- 
gama, Prof Macalister on Mollusca and Arthropoda Trimty 
Term—Prof Haughton on Paleon ology, Prof Wnght on 
Phanerogamia , Prof Macalister on Annulosa, Coelenterata and 
Polyzoa In addition, in Trinity Term, Demonstrations are 
given by the several Professors ın Paleontology, Comparative 
Anatomy, and Botany 


Av the Fellowship Eaammation at Trimty College, Cam- 
bridge, m 1874, a Fellowship will be obtamable by ade- 
quate proficiency m Natural Science, The Examination, 
which will take place m the end of September or the 
beginning of October, will be chiefly in. Chemistry, Physics, 
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and Biology, and in the subjects of any papers which may have 
been sent i Candidates are mvited to send m to the Exa- 
miners (cme of Mr Trotter), on or before May 15, 1874, any 
papers which they may have published containing original 
observations or experiments, or discussions of scientific ques- 
tions, or any similar matter m manuscript The papers may be 
on any branch of Natwal Science which 1s not strictly medical 

They must be accompanied by a statement as to what portions 
of the matter are claimed as original, and of the sources from 
which the rest 1s derived so far as they are not explicitly stated 
in the paper itself Candidates wili be hable to be examined in 
the subjects of theu papers, and in matters connected with 
them, or in the branches of science to which they refer This 
Tellowship will be open to all Bachelors of Aits, Bachelors of 
Law, and Bachelors of Medicne of the University, whose 
standing after their first degree does not exceed three years 

Candidates who are not members of the College must send their 
names to the Master on or befare September 15, accompanied 
by certificates of good character For further formation, apply 
to the Rev Coutts Trotter, Tutor of Trinity 





M RENÈ DE BREBISSON writing under date of February 16 
to the Secietary of the Dublin Microscopical Club, mentions that 
while the smaller collections of Algse belonging to his late 
distinguished father, had for some time past been disposed of, yet 
the large collection of Duatornaceze was still forsale ‘This 
collection contains (1) 8,000 prepared slides, some in fluid, but 
the greater part by far ın Canada Balsam , (2) about 600 tubes 
and bottles of Diatoms m alzohol ready for mounting, and 
(3) a collection of Diatoms or mica and some few n paper 
These collections contain the types of most of the species de- 
sciibed by De Brebisson, Kutzing, Smith, Ralfs, Grunow, 
W Annott, De Notars, & &c The price asked 1s 10,000 
francs, but possibly for a public collection 8,000 francs might be 
taken The collection 1s well worthy the attention of botanists, 
and we hope soon to be able to report that it has been 
disposed of 


THE Royal Dublin Society has inaugurated a course of lec- 
tures on subjects connected with public health, m the arrange- 
ment of which the Dublin Sanitary Association afforded its 
advice and assistance , the first of the series, beang Introductory, 
was delivered on Saturday, Feb 22, by Dr W Stokes, FRS, 
and the remaining ten will be celivered each Saturday until com- 
pleted The Subjects and Lecturers are as follows —On the 
discrimination of Unadulterated Food, by Di J Emerson Rey- 
nolds On Meteorology 1m its bearing on Health and Disease, by 
Dr T W Moore On the Geographical Distribution of Disease, 
by Dr. T, Little On Zymotic and Preventible Diseases, by Dr 
T. Gnmshaw On lability to Disease, by Dr Alfred Hudson 
On Antisepticsand Disinfection, by Dr R Macdonnell, F RS 
The Prevention of Artisans’ Diseases, by Dr E D Mapother 
On the Contagion Theory of Epidemics, by Rev. Dr Haughton, 
F R.S. On the Construction of Dwelling Houses, with refe- 
rence to their Sanitary arrangement, by Mr G C Hendeison, 
and on Sanitary Legislation, by Mr R O B Furlong 


We undeistand that the delay which has occurred in the 
issue of the volume of the Zaological Record for 1871, has been 
caused by the illness of one of the contributors to the Inverte- 
brate section At a recent meeting of the Council of the 
Zoological Record Association it was determined to issue the 
portion of the volume already completed (down to the end of 
the Insecta) immediately, leaving the remaining section until the 
health of the contributor allows of its completion 


PROF GIGLIOLI, of Florence, has lately 1e examimed the 
skull of the Chimpanzee of East Africa, which was obtained 
some years ago from the Upper White Nile, and was formerly 
in the Museum of the School of Medicine of Cairo, and has 
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come to the conclusion that ıt belongs to a new species which he 
proposes to call 77 oglodytes Schwenfurthi, after the well-known 
African travelle: of that name 

THE Royal Zoological Society of Ireland has just issued its 
forty-first annual Report It would appear that the Gardens 
were visited during 1872 by 147,184 persons, bemg nearly 
20,000 less than 1871, but this ıs abundantly accounted for by 
the extreme wetness of the past year Perhaps the most inte- 
resting addition to the Garden during that period consisted ol 
two living specimens of the Climbing Perch of India (Azadas 
scandens) , these were piesented by Staff-Surgeon Dobson oi 
Calcutta a P 

We have received fiom Mi Roosevelt, the secretary,’ the 
thud and fourth annual Reports of the Ameican Museum o: 
Natural History, from which we learn that this newly foundec 
national callection, situated in Central Park, New York, 1s being 
conducted with an enterprise and discretion which, 1f continued, 
will shortly render ıt worthy of the capital ıt represents Fre- 
quently during the last year ıt was visited by more than 10,00c 
people in one day, and every encouragement 1s given to students 
of science Among the most valuable donations during the last 
two years is a great Auk, presented by Mr R L Stuart, and a 
laige collection of insects from Madame Verreaux, of Paris 


Pror TYNDALL amived at Liverpool on the roth inst , m 
the Cuda 


AT Thorn, in Prussia, where he was born m 1473, the fom 
hundredth anniversaiy of the buthday of Copernicus was-cele. 
biated on February 19 Speeches were delivered by several 
scientific nen, and a ball was given in the town hall 


ACCORDING to the accounts we have as yet seen of the Samos 
eartl.quake it was of aiemarkable character It affected chiefly 
the pretty little capital of Vathy, The shocks were not felt 
throughout the island, but only on the coast between Kotzika 
and Pagonda Nevertheless a counter shock was felt as far off 
as Smyrna So far as we can make out, the first shock, which 
was the strongest, was felt atr am Upto Feb 3, 104 shacks 
had been felt at intervals, 4 or 5 very strong and threatening 


THE Smyrna eaithquake was on Feb 1 or Jan 31 at_night, 
and was violent The oscillation 1s reported as from S W to 
NE 

THE weather in Yamna, in Epirus, up to the beginnng of 
February, had been most remarkable There had been great 
rains, and the fruit trees had already yielded fruit In the 
neighbouring provinces of Bosnia and Priziend the fruit trees had 
also blossomed 1n full winter, and some had given fruit The 
like 1s reported from Verzin, where plum trees, pears and figs 
had produced frut of good quahty <~ 

A COAL mine has been discovered in the Bagdad district 
between Yezireh and Zeto According to the report of M 
Mougel engineer to the viceroyalty, the formation extends over 
a length of more than four miles with a breadth of from 400 to 
450 feet, About 84 tons were got out 1n the first three weeks 


WE tave received from Dr Petermann a beautifully executed 
map of South-west Germany, with Alsace and Lorraine as they 
existed before the outbreak of the French Revolution in 1789 


WE learn from the Ztmes of Juda that the Bombay Geogra- 
phical Society has been formally amalgamated with the local 
branch of the Royal Asiatic Society 

WE learn fiom the Garden that an American has made an 
experiment with the view of ascertainmg how far soil is po- 
tectedfrom cold by snow For fom successive winter days, 
there being four inches of snow on a level, he found the average 
temperature immediately above the snow 14° below zero, 1mme- 
diately beneath, 10° above zero , and under a drift 2 ft. deep, 27° 
above zero 
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PROFESSOR RAMSAY ON LAKES* 


IT 


III — Zhe Waters of the Cambrian and Silurian Epochs and the 
Lakes of the Old Red Sandstone 


‘THE lecturer first briefly summansed the reasoning and the con- 
clusions contained in his two preceding lectures on the origin 

of fresh and salt water lakes, and then proceeded to apply them 
to explain certam phenomena of the above geological epochs as 
deduced from the rocks belonging to those periods He was 
about to endeavour to prove that certam of the formations im- 
cluded in a table of the stratified rocks were not formed in the 
open sea as usually supposed, but were formed in great lakes 
The small numbers of fossil shells found in fresh-water strata 
and in some cases then total absence rendered absolute demon- 
stration very difficult The Cambrian strata, seen in England, 
in North Wales, Shropshire, and other parts consist of red and 
mottled sandstones and slates, and contain but few fossils , trilo- 
bites and one or two fossil shells have been found, not mm the red 
strata, however, but in blue and grey shades Above these the 
Lingula flags (a member of the Lowe: Silurian) contain fossils 
m great numbers, and of such creatures as must have lived in 
the open ocean of that period In the Upper Silurian, too, 
fossils are very numerous, and all inhabitants of the sea But 
above these, ın the Old Red sandstone, the numbers have de- 
clined both in genera and spectes and individuals, and the shells, 
&e , which remain are small and dwarfed m size Yet the strata 
of the Old Red sandstone lie conformably on the Uppe: Silurian, 
showing that the passage from the one set of beds to the other 
was gradual, and the change in the fossils ıs likewise gradual 

The Old Red strata consist of 1ed sandstones (forming about two- 
thirds of the whole strata) and a red marl developed in England, 
in South Wales, Herefordshire, &c, throughout the whole 
of these strata fossils are very scaice, chiefly occurring in the 
uppermost and loweimost portion Ia the Ludlow rocks, at the 
upper portion of the Silurian strata, are found fragments of stones 
and seed vessels of land plants for the first time Not that land 
plants did not exist before that period , the lecturer thought they 
had done so, but that then remains were not preserved ın the 
rocks, inasmuch as they had been formed ım the open sea, far 
from land But their occurrence m the Ludlow rocks evı- 
dently proves that those strata, although truly marine, were 
formed in the neighbourhood of land, and, as the Jecturer be- 
leved, in waters more or less land-locked These passage beds 
also contain the remains of fish of various genera—Cephalaspis, 
Onchus, &c But passing upwards into the beds of the Old Red 
sandstone, the fish which occu: have their nearest lving 
analogies in inland fresh-water areas , eg the Lepidosteus of the 
North American rivers, the Polypterus of the Nile, and the 
recently discovered Ceratodus in the rivers of Australia Large 
crustaceans-—Euiypterus and Pterygotus—occur higher up m 
the formation, and ın all cases where they are found, and in the 
majority of cases where fish are found in these strata, shells are 
not associated with them Hence from the absence of shells, 
and their dwarfed forms when they do occur, especially as com- 
pared with the underlying Siluiian beds, and from the presence 
of those peculiar kinds of fish, we are entitled to infer that the 
strata were deposited in inland lakes Again, examination of a 
piece of the red sandstone will show ıt to be composed of a 
number of minute grains, each surrounded by a thin pellicle of 
peroxide of iron, to which the red colour of the rock 1s due, for 
when this iron 1s discharged by chemical means the rock remains 
purely white All truly marine rocks that we know are m no 
case coloured red , they are black, blue, green, or yellowish, but 
never red, and there 1s no reason why in the sea iron should be 
deposited as a peroxide But ın certam lakes in Sweden there 
1s a constant deposit of iron oxide, and though this 1s due to 
organic agency, sttllit occurs ın lakes, but never ın the sea The 
Old Red sandstone is not a wide-spread formation, but has more 
of a local character 

The lecturer then showed by means of diagrams how he 
conceived that certam areas of the Silurian seas might be 
isolated and shut off from the ocean by elevation and de- 
pression of the land, that the gradual freshening of these 
inland areas would result in dwarfing and deforming the marine 
creatures in the waters, and rendering them gradually extinct 
The lakes ın the north of Europe, which must have been filled 
with sea-water just-after the glacial epoch, are similar cases, for 
in some of thera the marine forms are not yet totally extinct, but 
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have become partly acclimatised, end so the occurrence of a few 
such forms in these rocks is no conclusive evidence against their 
being formed m mland and fresk-water lakes, but rather the 
contrary At the top of the Oli Red sandstone beds land- 
plants and fresh-water shells occu- In the north of Scotland 
the Old Red sandstone rocks are well developed, the Grampians 
at that time standing out of the waters The bottom bed is a 
clay with angular boulders, muchr-sembling the “boulder clay” 
formation, and evidently of glacia’ crigin, and though the lecturer 
dare not assert that glaciers scooped out the lakes in which the 
rocks were deposited, still 1t was very interesting to have evidence 
of their connection with those lakes He likewise poimted out 
that if this theory of the lake ortgm of certain formations, first 
suggested by Mi Godwin Austen, were established, 1t would 
open out an entirely new field of geological research by revealing 
to us the conditions not only of the ancient seas, but also of old 
continental areas 


IV —Salt Lakes of the Pernuan Epoch 

Prof Ramsay first explained that t was necessary, in attempt- 
ing to demonstrate the truth of Lis assertions as to certain 
formations having been deposited m inland wateis, to commence 
by considering the conditions of the preceding epoch, and trace 
the gradual change ın the deposits ~esulting from the changed 
conditons He therefore commezced by describing somewhat 
fully the rocks belonging to the ceroontferous formation The 
mountain limestone or carbonifero s limestone, which lies at the 
base of the system in the south of England, ıs a nearly pure 
lumestone, composed almost entnely of encrinites, corals, and 
other similar marine forms, and attzinmg a thickness of two oi 
three thousand feet. Above that hes the millstone grit, about a 
thousand feet thick, Ikkewise marine, but contaming the remams 
of land plants , overlying that are .ke coal measures, consisting 
of an alternation of beds of sandstone, slate, coal, and ironstone 
In the north of Fngland and Scot.and the base of the system 
consists of alternating beds of hmescone, sandstone, and shale, 
with occasional beds of coal, ard above that the true coal 
measures The coal was formed ty the life and death of land- 
plants—Lepidodendron, Sigillama, Calamites, &c, and under 
every bed of coal ıs a layer of c'ay—‘‘underclay,” which 1s 
nothing more nor less than the anciert soil on which the plants 
grew, and contains the roots of some of the above plants, e ẹ 
Stigmaria, the root of Sigularia “he remains of the plants 
accumulated somewhat Itke existing peat bogs, and were at times 
submerged and covered with a layer of sediment, and again up- 
heaved and overspread by vegetatio: There must have been a 
large continental area in the latitude m which Britain now stands 
to furnish the gigantic rivers at tue mouths of which many of 
these coal-measure forests grew 

Above the carboniferous strata le the Permian seen sur- 
rounding some of the Midland oal fields, m a strip from 
Derbyshire into Cumberland, anc forming the base rocks 
of a portion of the Vale of Eden “he beds he unconform- 
ably on or against the coal measures, implying that a 
vast lapse of time, sufficient to allow for the denudation of 
thousands of feet of thickness of strata in some places, took 
place between the deposition of the two formations At the 
base of the Permran strata he beds cf red conglomerate, sand- 
stone, and mail, known on the Conrinent as Rothiegende, and 
above those lie the magnesian imesone In the magnesian 
hmestone a considerable number of marine forms of hfe occur, 
but compared with the gieat abuncance of those forms in 
the carboniferous limestone, the fauna seems poo. and the 
individuals are dwarfed, out of 1s00 species of shells in 
the carboniferous genera only 38 genera and 180 species are 
found in the magnesian limestone. The latter strata also 
contain some fossil fish ın its lower beds (marl slate), of the 
same genera as those found ım car scaiferous strata, and some 
show considerable resemblance to those living forms inhabiting 
inland fresh-water areas, mentioned 19 the last lectme And 
there are various reptiles found-—Labyrmthodont reptiles—which 
were truly amphibious, and which 1: some cases have left their 
skeletons, but faimore frequently thei foot-marks impressed 
upon the soft mud of some ancient sacre, which likewise shows 
occasionally ram marks and sun crack. Some of the reptiles 
belong to the Protosaunan genus, closely allied to the modern 
crocodiles or Thecodont saurians, and therefore probably ultr- 
mately connected with the land Anc a very significant pomt 
in regard to the origin of these rocks ıs their chemical com- 
position, the magnesian limestone consisting of the carbonates 
of hime and magnesia, often in about equal proportions Now 
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limestone1s formed from the sea-water by the agency of animals, 
but no creature 1s known which secretes carbonate of magnesia 
from the sea waters to make its skeleton, and therefore we may 
conclude that ıt was precipitated from chemical solutions , and 
this could not take place in the open sea, but must have occurred, 
as in the case of rock-salt in confined inland waters It ıs 
probable that by extensive changes ın physical geography, large 
areas of the ocean were shut off, and m the lakes thus formed, 
the Permian rocks were deposited, the magnesian limestone 
being formed by the mixture of the carbonate of magnesia, precipi- 
tated by means of evaporat‘on with limestone built up by 
organic agency Crystals of gypsum too occur in these rocks, 
and pseudomorphous crystals of rock salt pomung to evapora- 
tion, and consequently concentiation of these salts in the waters 
of confined areas - A thin pellicle of peroxide of iron surrounds 
the grains in the sandstone and marl, which gives the red colour 
to the rocks, and which peroxide was formed by the reduction 
of the carbonate of iron, carried into the lakes by the rivers, by 
means of the oxygen of the ar The lecturer had no hesitation 
in saying that in all those formations which we know to be 
truly marine the rocks are never red. So that from the paucity 
or absence of shells, from the remains of terrestrial or amphibious 
reptiles, and their foot-prints, from tne occasional presence of 
true land plants (of the same genera, but not the same species, 
as in the carbontferous rocks), fom the chemical composition 
of the rocks, from the presence of peroxide of iron, and from 
the presence of chemical precemtates, we are justified In con- 
cluding that the Permian rocks were deposited in great salt lakes, 
though perhaps not salt ın every case And a reflex of the 
conditions under which they were deposited may be seen in 
the state of the Caspian Sea (with a marme fauna like the 
North Sea, though the spectes are few and dwarfed), and of the 
salt lakes of Asia 





SCIENTIFIC SERIALS 


Tue Lens for November 1872, contains the followmg com» 
munications ‘* The preparation of Diatoraces,” Christopher 
Johnstone, M D + a succinct account of the most usaal and 
approved methods of cleaning Diatomaceous deposits A short 
reply of Dr J, J. Woodward to Dr Lionel S. Beale, and a 
memorandum by Chas Stodder, entitled ‘‘ Draw-tubes v Deep- 
eye-pieces ” A continuation by Dr J. N. Danforth of his com- 
munication on “the cell,” treats of the theorles of cell develop- 
ment H. H Babcock’s ‘Flora of Chicago and its vicinity,” 
Part IV. completes, we presume, the phanerogamic plants of 
Part III , *‘ Microscopical Memoranda for the use of Practitioners 
of Medicine,” by Dr. J J Woodward, relates the results of the 
author's experience on “the Imbibition of the Tissues with 
Chlonde of Gold and Osmic Acid” Prof H L Smith gives 
a brief notice of the Bailey Collection of Diatomacez: in the 
Museum of the Boston Society of Natural History Dr f J. 
Woodward also advocates the employment of russula Saxonica 
as a test of high-power definit.on in preference to Amphipleura 
peiucdt S A Bniggs gives an enumeration of some of the 
Diatomaceze of Upper Lake Haron and the Sault The usual 
bref notes, with title-page and index, complete this number and 
the first volume of this American Quarterly Journal of Microscopy, 


La Belgique Horticole, gives a short life of Redonté, the cele- 
brated French painter of flowers A description of a new tea 
rose, the “Pearl of Lyons,” contains a short history of these 
plants, from which we learn that they were introduced into Eu- 
rope ın 1793 by an Englishman, Mr. Parsons, and reintroduced 
early in this century by others, Sir A. Hume being one of them 
M E Morren describes, in a very clear and concise manner, the 
physiology of the nutrition of plants 


THE Revue Bribliographique Unrierselle contains short reviews 
of several botanical works, cluding that by Grisebach and En- 
gelman, on the geographical d.stribution of plants,’in which the 
world ıs divided into twenty four botanical regions, several of 
these being, according to the reviewer, unnecessary Refining 
to a work by M Hamilton on the Botany of the Bible, the fol- 
lowing occurs —‘‘ Ila joint à chacun de ses articles une photo- 
graphie prse sur nature, mais malheureusement dans les environs 
de Nice, et non point en Terre Sainte ’ Prof Balfour’s Intro- 
duction to the Study of Pa'zontological Botany 1s cons.dered too 
deficient in detail and from the fewness of the references to other 
seat the incompleteness of the Edinburgh libraries is pre- 
sumed, 
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SOCIETIES AND ACADEMIES 


LONDON 


London Mathematical Society, Feb 13~—-Dr Hurst, presi- 
dent, in the char The following papers were read —-Prof 
H G Smith, on the higher singularities of plane curves, and 
on systems of linear consequences—Mr J Macleod, on the 
application of the hodograph to the solution of problems on 
projectiles i 


Geologists’ Association, February 1 —Henry Woodward, 
FGS, president, m the char —*“ On the Dipnonide of the 
Moffat Shale,” by Charles Lapworth, F GS After reviewing 
the history of investigation among the biserial Graptoltes, and 
the antagonistic opinions regarding their mternal structure held 
by different paleontologists, the author stated that a careful de- 
composition and examination of specimen of Chinacograptus from 
the Moffat Shale, preserved in a state of relief, had forced him to 
the conclusion that the view of the duplicate nature of the poly- 
pary in this genus advocated by Professor Nicholson is substan- 
tially correct The internal characters are identical with those 
in Dplograpius The diprionidian polypary is ın reality com- 
posed of two complete monoprionidian polyparies (each with its 
own czenosarc, virgula, and distinct hydrotheae), placed back to 
back and coalescing along their flattened dorsal walls There is 
certain evidence that this type of structure obtains among all, or 
nearly all, of the Moffat Chznacegrafitr Nevertheless, he was 
not piepared to deny the accuracy of Professor Hall’s mter- 
pretation of the ternal characters of his Chzna(?)iypicals As 
long as a single doubt remaimed upon this point, 1t was argued 
that it would be unsafe to exclude Retroltées and its allies from the 
Diphoizde, which m.ght meanwhile be considered as embracing 
three sub famtlies, Q:plograpiide, Retiolitide, and a third and 1m- 
termediate sub family, of which C (°) ¢yf:cales 1s the only known 
example The sub-family Diplograptide will mclude all those 
species at present referred to Diplograplus and Chinacograpius 
Now that the type of structure ın these two genera 1s proved to 
be identical, a new system of classification 1s necessary, The 
only remaining characters which can mall cases be employed for 
the purpose of separation at our command are the form of the 
polypary and the shape and arrangement of the hydrotheca It 
was Shown that the different species of the D2plops apida 
naturally arrange themselves into five groups, clearly imdividual- 
ised by striking distinctions ın these characters - Each of these 
groups, it was contended, was of sufficient importance to be çon- 
sidered as forming a distinct and separate genus In this way the 
genera Cétmacog: aptus (Hall) and Cephalograpins (Hopk ) would 
rumain untouched, and the author suggested that the generic term 
Diplograptus (M‘Coy) should be restricted m future to those 
species of which Dip folum (His ) 1s the type, and he proposed 
two new genera, viz, Or thograptus, to include those species re- 
sembl.ng Dep guadrimucronatus (Hall) and Glyptograptus for 
those formed after the pattern af D tamas osens (Nich) The 
second portion of the paper was devoted to a revision of the 
genera and species of Diplograptide found in the Moffat Shales, 
and the followmg new species were described — 0) thograptus 
aculeatus, O Carrutherst, O fasiluus, O Pageanus, O. explana 
tus, O compactus, Glyplograptus gregarutts, G, per excavatus, 
G modestus, Chinacograptus stylodens, C tubulsferus, C Lon- 
gicaudatus, C Wilsont, C. antiguus, C brevicornis, C. mura- 
belts 


Zoological Society, Feb 18 —John Gould, FRS,VP, 
in the chan --The Secretary read a report on the additions that 
had been made to the Society’s collection during the month of 
January, 1873 Amongst these were specially mentioned a pair 
of Fruit-Bats from Formosa, presented by the Rey Mr Ritchie 
of Takoo, and a tapir from Paraguay, which presented some 
points of distinction from the ordinary form of the Ame:ican 
tapır —Prof Newton, F RS , V P, exhibited a print by Adian 
Collaert (ctzca, 1580) containing the figure of a bird, cepied m 
Leguat’s “Voyages” (1708), and mentioned by the latter under 
the name of the ‘‘ Géant ’—Extracts were read from a letter 
received fiom Dr John Kirk, H B M Consul at Zanzibar, 
respecting a female hoodoo, and other antelopes, of which he 
had obtained specimens for the Society —Mi Garrod gavea 
notice of the death of a kangaroo in the Society’s gardens, 
which had been caused by strangulation of the small intestine, 
produced by the folding of the elongate caecum round a loop of 
the small intestine —A, communication was read from Prof G. 
J Allman, F R S, containing a report on the Aydroida col- 
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lected during the two expeditions of H M S Porcupine m 1869 
and 187o—-Mr W K Parker, FRS, read a memoir on 
/Egithognathous Birds, in which it was shown that the peculiar 
palatal structure of this group was met with im thiee stages 
These might be denominated incomplete, complete, and com- 
pound Aigithognathism —-Mr A H Garrod read some notes on 
the anatomy of the Binturong (A4zcteetes binturong) founded on 
the dissection of a male specimen of this animal which had 
recently died in the Societys Gardens—Mr E L Layard, 
H B M Consul atPaia, communicated some notes on Mr E W H 
Holdsworth’s recently published catalogue of the bunds found in 
Ceylon —A communication was read from Mr H Adams, 
F LS, containing descriptions of eighteen new species of land 
and maine shells, the former from Borneo and the Island of 
Tobago, and the latter from Mauritius, the New Hebrides and 
the Persian Gulf Mr Adams proposed to establish a new 
sub-genus of He/rx, under the name Caldwellia, for H philyrina, 
Morel, and some allied species from Mauritius and the Isle of 
Bourbon 


Chemical Society, Feb 20 —Dr Frankland, F R § , pre- 
sident, inthe char The first paper read after the usual busi- 
ness of the society had been tran.acted, was entitled “ Solidifi- 
cation of nitrous oxide,” by Mr Wells The gas having been 
previously liquefied by compression in a strong non vessel, can 
Le caused to solidify by the 1apid evaporation of the hquid in a 
current of air It somewhat resembles solid carbonic,acid in 
appearance —-A paper on aurin, by Messrs R S Dale and C 
Schorlemmer, F RS , was then read, giving an account of the 
authors’ investigation of the composition and chemical properties 
of this dye —'‘ Researches on the action of the copper-zine 
couple on organic bodies, I on iodide of ethyl,” by J H 
Gladstone, F R S , and A Tribe, was read by Dr Gladstone, 
and the last communication, ‘‘ On the determination of ammonia 
in the atmosphere,” was read by the author, Mi A H Smee, 
Jun The method employed ts to collect and examine the mors- 
ture condensed from the atmosphere, on the external surface of 
a suitable glass vessel filled with ice The lecture was ilus- 
trated by carefully-made drawings of the magnified crystalline 
forms which are left on evaporating the hqud 


Royal Horticultural Society, Feb 11 —Annual General 
Meeting —Lord Henry G Lennox, M P, m the char — The 
Report of the Council stated that there were now 3,572 Fellows 
on the books They thought that, notwithstanding that a por- 
tion of the Fellows preferred to have the Garden and S@ciety 
kept distinct from the Exhibition, ıt was for the interest of the 
former that the two establishments should work harmoniously 
They have accordingly done their best to make arrangements 
with Her Majesty’s Commissioners for the present year The 
nature of these arrangements appeared in a letter from the Com- 
missioners appended to the Report They excited a very stormy 
discussion, and the further consideration of the Report was re- 
ferred to an adjourned meeting 

Feb 12 —Scientific (Committee —Dr Masters, FRS, in 
the chair —A letter was read from Col Jervotse, stating that the 
two plants of Agave Americana which had flowered during the 
past summer were 23 years old m 1797 The presence of the 
Phylloxera vastati tx on vines about London was stated as having 
been ascertamed without doubt A discusston then took place 
on a letter from Major-General Cotton as to the best means of 
arresting a belt of moving sand which threatens the destruction of 
Beyrout General Meeting —Mr Wilson Saunders, F RS, in 
the char —The Rev M J Berkeley commented on a fine 
specimen of Vanda Cathcart, which, though a native of the hot 
valleys of Sikkim, was found to succeed best under a cool tieat- 
ment <A seed-pod of Yucca Draconts, sent by Mi Wilson 
Saunders, was noteworthy, because Yuccas 1arely fruited in this 
countr 

Feb. 18 —Adyourned Annual General Meeting —Mr Wilson 
Saunders, F RS, in the chaw —The consideration of the 
Repoit of the Council was resumed A letter was read from 
the Commissioners reverting to the subsisting agreement between 
them and the Society On the motion of Sir Alfred Slade, the 
Report of the Council was not adopted The Council then inti» 
mated their intention of resigning, and the meeting again 
adjourned 


PHILADELPHIA 


American Philosophical Society, March 15, 1872 —A 
paper by Prof Daniel Kirkwood was read, entitled “On some 


remarkable ielations between the mean motions of Jupiter, 
Saturn, Uranus, and Neptune” 

April 15 —On the Magnetism of Rocks of the Marquette 
group, by Prof F B Brooks, State Geologist of Michigan 
Beds of this formation were shown o possess such an influence 
on the needle, as to be correctly 1ocated by it, even when at 
considerable depths —Piof Pliny E. Chase presented numerous 
new relations which he had obtained by his method of com- 
paring molar and molecular forces He showed that the 
principal maauma of the annual auroral curve follow the principal 
annual meteoric displays, that al! the primary planets are 
arranged near centres of merta, or centres of primary or 
secondary oscillation, that superficial gravity both at Jupiter 
and at the earth, acting agamst orbital force fo. o ,half-rotatior, 
gives a velocity nearly equivalent to that of a planet revolving at 
the sun’s surface, that solar gravity under the same circum- 
stances gives the velocity of hgeht, that the sum-spot period 13 
governed by the centre of gyration of the planetary system , that 
polarity 1s a necessary consequence of a rotating uniformly 
elastic fluid, that the elasticity of hydiogen ıs nearly perfect, 
and that, therefore, its density ıs, app-oximately, 54,130,000,000 
times as great as that of the lumimife-ous ether He also gave 
several additional physical approximations to the sun’s distance, 
all of which are within the limits of the best recent astronomical 
estimates 

May 3 —Prof Rogers desciibed a new form of galvanic 
battery —Prof Lesley described a faul in the Unaka Mountains, 
on the Nolichucky River in East Tennessee —Prof E D Cope 
made some observations on the life of the Wyandotte Cave, 
Indiana 

May 17— Prof Chase exhibited an annual auroral curve, 
and explained its relations to the periodic maxima, and minima 
of meteoric displays, &c He then presented a numbei of tables 
expressive of recent calculated plane-ary relationships —Prof 
Rogers exp'amed his manner of obtaining an unlimited supply 
of electricity fiom a high-pressure steam jet, not insulated and in 
all weathers —Dr Emerson and Mr Trego described the de- 
struction of Abies excelsa, Maclura, and Thuja durmg the 
preceding winter as far south as lat 40°.--Prof Blodget described 
the meteorology of March 5, 6, and 7, dunung which a diy cold 
gale prevailed In the succeeding sp ing fruit trees exlubited 
an mability to blossom as though paralysed 

July 19 —A paper was received frem Prof Cope ‘‘On the 
Tertiary Coal and Fossils of Osmo Nevada ” The fossils weie 
shown to be flaso0761s and other freshwater forms, insects 
(largely Dzpfera) in beautiful preservation, and fishes The 
shales resemble the paper kohle of Bonn, and contain great 
numbers of leaves —Prof Chase read a paper on ‘f Ætheral 
Oscillation, the primordial foice,” and stated that certain 
meteorological predictions had been verified, which had been 
based on his observations of the 1ainfall at San Francisco 

August 16 —‘‘ Descriptions of some aew Vertebrata from the 
Bndger group of the Eocene, second account of new extinct 
Vertebrata from the Bridger Eocene” In the former, among 
other new forms, was described AZesony.c, a genus of Carnivora 
or allied form with teeth with only one row of come tubercles 
and with flat claws, allied to Ayacnodo. Also a genus allied 
to both Proboseidians and Rodents, without molar teeth, called 
Preudstomus —A communication from Prof Cope was read on 
his discovery of ‘‘ Proboscirdia m the Wyoming Eocene,’ this 
order having been pieviously unrecognised below the Miocene in 
America A new genus, Zodasifeus, was described , dentition, 
1,0, ¢, 1, pm, 3, m, 2, hons on the top of the head Three 
species were described, Æ cos nilits, of pwantic size, represented 
by cranium, scapula, vertebra, pelvis and femur complete The 
horn cores trihedral, the muzzle with two horizontal siıperior 
shovel-like expansions Æ /tcatus with bifurcate nose, with 
spatulate processes , and Æ presstcornis with massive feet, flat- 
tened horns and high occiput The tusks were dangerous 
weapons, a foot long, and sabre-shaped but the molars were 
small] 


ITALY 


R Accademia del Lincei, Jan 5 ~Piof Respigh, m a 
note upon the solai diameter, proposed to show that the difer- 
ences of the results ın the daily observations of the dumation of 
the meridian passage of the solar disc, ought not to be attubuted 
to real variations in the diameter of the solar disc, caused by the 
temporary enlargement or diminution of the phutosphere, or to 
vauations in bnghtness ansmg from the constitution of the 
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photosphere, but rather to the maccuracies of measurement 
which inevitably attend such very difficult observations In 
observations of the contacts on the solar border by means of the 
micrometer, there me two principal sources of error, the influ - 
ence of which may sensibly vary from day to day, they aie 
(1) The difference of the conditions between the contacts 
of the west and east limbs Prof Respighi observed first by 
a miciometer in a faintly illummated field, and secondly m a 
highly illuminated one this 1s apt to introduce an error variable 
from day to day into the observations of the same person, 1n 
proportion to the clearness or transparency of our atmosphe e, and 
will probably become greater when the «ky is less clear (2) From 
the state of un iulation of the solai limo, variable from day to 
day, there may result a sensible and variab e inc:eare of the extent 
of the disc or diameter of the sun These influences will not be ex- 
cluded by the proficiency of the observer, by the use of good in- 
struments, nor by the chronographic registration of the contacts 
For the purpose of more thoroughly studying these varia- 
tions, and investigating their ongin, recourse was recently 
had to the spectroscopic combination of Father Secchi, by 
which the solar limb or image was obtained, formed 
by monochromatic or almost monochromatic rays, and from a 
series of observations made with this apparatus it was found that 
the solar diameter was less by 6” than that given in the Nautical 
Almanac Hence it has been inferred that by depriving the 
solai disc or diameter of the influence of the chromosphere its 
extent 1s diminished by about 8” from that obtained by means of 
the telescope And therefore it has been imferred that the vara- 
tions in the solar diameter very probably depend on the vari- 
able inciease produced on it by the chromosphere, im relation to 
the extent and intensi y of light and the varying state of trans- 
parency of our atmosphere Prof Respighi, after having shown 
how the light of the chromosphere could not make any sensible 
difference to an image of the solar limb or disc, expounded the re- 
sults obtained fiom various observations, made by him on the 
solar diameter by means of the spectroscopic combination alluded 
to, both with the objective and direct-viston prisms, applied in 
front of the slit of the spectroscope, using every precaution to ea- 
clude the varous sources of error From these observations it 
iesults that the dmation of the passage of the solar diameter is 
essentially the same, taking the contacts at the various spectral 
lines, B, C, D, E, F, and that the measurement agiees very 
closely with that of the Nautical Almanac The same result 
1s obtained in determiming the duration of the passage of the solar 
limb by means of the sht of the simple spectroscope Hence 
Prof Respighi concludes that while the difference between the 
solar diameter, as given by the spectroscope and that given by 
the telescope alone has not been proved, so the suspected ongm 
of this difference 1s inadmissible, and therefore also any daily 
vatiations in the solar diameter, 





VIENNA 


I R. Geological Institute, Jan 7-——Contributions to a 
more accurate interpietation of fossil vegetable remains from 
the salt-stock of Wieliczka (Galicia), by M. Dionys Stur By 
disso.ving in water pieces of salt from Wieliczka, which included 
vegetab e remains, M Stu succeeded m geting the latter m a 
state of preservation and purity which permitted an accurate 
cxumination , hrs very interesting inquines rectify m many points 
the determinations made by one ot the first authorities in fossil 
botany, Prof Unger, who many years ago had given a descrip- 
tion of these remains in the first volume of the memoirs of the 
Vienna Academy To the most frequent of them belong pme- 
uuts , besides the one species, Pinzes salinarum Partsh, described 
by Unge, Stu discovered two other species P polonica, which 
is alhed to the existing P Massomana Lamb, and the large, 
L Kussegge 1, resembling the P rigiva Mill A very cunous fact 
18 potei in connection with these cones , while many of them 
ale perfectly well preserved, many others were found with 
scales gnawed or bitten off, exactly in che same manner as 
squirrels (Senrus) demolish the pme-nuts of our forests in order 
to get then seed coins Pine-nuts which were not qute ripe 
are bitten on one side (the sun-side) only, while perfectly mpe 
nuts are demolished to the bas.s, which then shows a decep- 
tive likeness with the cupula of an acorn Indeed the two 
vegetable remains described by Unger as the cupulæ of Quercus 
Saturn: and Q limnophila are but pime-nuts destroyed in the 
same manner moreover the oak-apples themselves, mentioned 
by Unger, have proved to belong to quite different plants The 
so-called nut of Q glans Saturni Unger, 1s the nut of Carya 
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costata Sternb, which 1s also gnawed by a squirrel, whilst the 
nut taken by Unger for the frutt of Q /zmnopfila, 1s the fruit of 
a palm very similar to that of the existing Rapira tacdiges a, ands 
named by Stur Rapira Urgert —K v Hauer gave a description 
of the large quarries in the tertiary limestone of Zogelsdorf in 
Austria, , ın former years they had furnished almost all building 
stones foi Vienna, especially for the famous tower of St Stephen 

Upon the discovery of a very good building stone nearer 
to the town in the Leitha mountains the quarries of Zogels- 
dorf decayed, but as soon as the Franz-Joseph railway, 
which passes very near the spot, made cheap transport prac- 
ticable, they were reopened by the present possessor, 
Baron Suttner, and are worked now very extensively —Dr G 

Stache described an earthquake which was felt ın Vienna on 
January 3, some minutes before 7 o'clock in the evening In 
some parts of the town, for instance in the working rooms of 
the Geological Insutute, im the palace of Prmce Liechtenstein 
two shocks were observed, the second tolerably vehement, with 
a rolling noise. The direction seemed N.W to SE, , the durs- 
tion of the phenomenon was about four seconds, 
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THURSDAY, FEBRUARY 27 


Roya Suc.eTy, at 830 —On Leaf Arrangement Dr Hubert Airy 

SOCIETY or ANT QUARIES, at 8 30 --Northamptonshire Star-Chamber Pro- 
ceed ngt, Temp JamesI W H Hart 

Roya Institution, at 3 —On the Aruficial Formation of Organic Sub- 
stances Prof Ruthertord 


FRIDAY, FEBRUARY 28 


Roar INSTITUTION, at g —On Livingstone’s Explorations in Africa Sir 
H C Rawlinson 

QuekerrT Cus, at 8 

Roya. COLLEGE OF SURGEONS, at 4-—-Extinct Mammals 


SATURDAY, MARCH x 


ROYAL INSTITUTION, at 3 —On the Philosophy of the Pure Sciences Prof 
W K Chfford ‘ 


MONDAY, MARCH 3 


ENTOMOLOGICAL SOCIETY, at7 p 
LONDON INSTITUTION, at 4 —Physical Geography Prof Duocan - 
Roya COLLEGE OF SURGEONS, at 4 —Extuct Mammals * Prof Flower: 
RoYAL INSTITUTION at 2 —General Monthly Mceting E 
CANTOR LECTURES, at 8 —On the Energy of Electriaty Arthur Rigg. 


TUESDAY, MARCH 4 


ANTHROPOLOGICAL SOCIETY, at 8 -On the Looshass Dr A Campbell — 
implements and Pottery from Canada Sir Duncan Gibb, Bart, M D—~ 
The Ventnor Finants Hodder M. Westropp 

Society or BIBLICA. ARCH.ZOLOGY, at 8 30 

ZOOLOGICAL SociETY, at 8 30 —On the Spiders of St Helena Rev O P 
Cambridge —On some Marine Mollusca from Madeira R B Watson 

Rovar INsTITJTION, at 3—Forces and Motions of the Body Prof 
Rutherford 


Prof Flower 


- a 
~ 


~ 


WEDNESDAY, Marcn 5 


SOCIETY OF ARTs, it 8—On Gas-hghting by Electricity, and Means for 
Lighting and Extinguishing Street and other Lamps W Lloyd Wise 
MickoscopicaL Soctaty, at 8--Notes on the Micro-Spectroscope and 

Mic oscope E j Gayer 
LONDON INSTITUTION, at 7 —Musical I ecture 
Roxa COLLEGE OF SURGEONS, at 4 —Extinct Mammals Prof Flower 
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HARVESTING ANTS AND TRAP-DOOR 
SPIDERS 


Harvesting Ants and Trap-Door Spiders. Notes and 
Observations on their Habits and Dwellings. By J 
Traherne Moggndge, F.LS. (L Reeve and Co, 1873.) 


TH IS beautifully illustrated little book ıs a good 
example of what can be done by a careful ob- 
server in a very short time. It mght have been thought 
that the habits of European imsects were pretty well 
known, and that a person comparatively new to the sub- 
ject could not hope to add much to our knowledge But 
the fact ıs quite otherwise, for Mr. Moggiidge, in the 
course of a few winters spent in the south of Europe has, 
by careful observation, thrown considerable light on the 
habits and economy of two important groups of insects, 
and, as regards one of them, has disproved the dogmatic 
assertions of several eminent entomologists Nothing 1s 
more curious than the pertinacity with which scientific 
men will often draw general conclusions from their own 
special observations, and then use these conclusions to set 
aside the observations of other men. Mr. Moggridge now 
confirms, m many of their minutest details, the accounts 
given by classical writers of the habits of ants These 
habits were recorded with so much appearance of minute 
observation, that they bear the impress of accuracy , yet 
because the Ants of England and of Central Europe have 
different habits, ıt was concluded that the old authors 
invented all these details, and that they were at once 
accepted as truths and became embodied in the familiar 
sayings of the tıme The ants were described as as- 
cending the stalks of cereals and gnawing off the grains, 
while others below detached the seed from the chaff and 
carried ıt home, as gnawing off the radicle to prevent ger- 
mination, and spreading their stores in the sun to dry 
after wet weather Latreille, Huber, Kirby, Blanchard, 
and many less eminent authors, treat these statements 
with contempt, and give reasons why they cannot be true 
fo. European species, yet we here find them verified in 
every detail by observations at Mentone and other places 
on the shores of the Mediterranean Mr Mogeridge has, 
however, supplemented these observations by discovering 
the granaries in which they are stored (sometimes ex- 
cavated in solid rock), of which accurate plans are given 
He has seen them in the act of collecting seeds, and has 
traced seeds to the granaries, from which all husks and 
refuse are carefully carried away, he has seen them bring 
out the grains to dry after rain, and nibble off the radicle 
from those which were germinating , lastly, he has seen 
them (ın confinement) feedon the seedssocollected. Avery 
curious pomt is, that the collections of seeds, although 
stored in very damp situations, very rarely germinate , yet 
nothing has been done to deprive them of vitality, for on 
being sown they grow vigorously The species of harvest- 
ingants observed were, Phezdolemegacephala, Atiastructor, 
A barbara, and a larger and differently coloured variety of 
the last Aifa structor 1s found over a large part of Cen- 
tral Europe, yet, as ıt has never been observed to lay up 
stores of seeds ın more northern countries, it either has 
different habits according to locality, o1 local observers 
have strangely overlooked its peculiarities. The seeds of 
nore than thirty species of plants were found stored up, 
aone of which were cereals; but at Hyères, M.Germain St. 
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Pierre has observed these latter stored by ants in such 
quantities that he thinks their cepredations must cause 
serious loss to cultivators Thus we have another ım- 
portant confirmation of the statements of the old writers 

The second part of the book gives a very interesting and 
elaborate account of the curious nests of the Trap-Door 
spiders of the south of Europe, cf which two new forms 
are described, one of them being constructed by a hitherto 
undescribed species of spider. Th2 nests previously known 
have a hinged door at the upper end of the tubular nest, 
but Mr Moggridge found another kind with a second door 
lower down, and also one with a lateral chamber the open- 
ing to which, as well as the mair. tube, 1s closed by the 
second door In these nests the lower door 18 strong and 
fits closely, and can be held fast by the spider on the ın- 
side, while the upper door ıs for concealment only, being 
very thin, but almost always closely resembling the sur- 
rounding surface In many cas2s it ıs overgrown with 
living moss and lichens, and Mr Mogegridge thinks that 
the spider plants or sows the mosses, having found httle 
bits of moss stuck on to a newly-made door A curious 
and instructive observation occurs as to the simple man- 
ner in which a protective adaptation may be brought about 
unconsciously. Having cut away the top of one of these 
nests and thus left the tube exposed on a surface of bare 
earth, the spider made a new door in which it stuck pieces 
of moss from the neighbouring moss-covered bank, thus 
making its nest very conspicuous bythe round patchof green 
on a surface of fresh earth The ample and natural habit 
of covering the door of the nest with any material that 
grows or lies around it usually leeds to concealment, but 
the above example shows that in doing so the msect does 
not consciously work with this object. Even more curious 
1s the fact that little spiders only < few days old construct 
nests exactly hke those of the parent—-tubes excavated in 
the earth, lined with silk and provided with one or two 
doors and lateral passages, as the case may be, but only 
about one-sixth the size Good reasons are given for 
believing that these small nests are not abandoned, but 
enlarged from time to time as the occupant grows bigger. 
Whether the very young spiders build their nests inde- 
pendently of all teaching or experience 1s a curious point 
of inquiry to which our author adverts, and as he suggests 
that it might not be very difficult tc rear young spiders from 
the egg and place them in conditions favourable for their 
existence, it is to be hoped that he will try the experiment 
and help to throw light on a subject on which we have so 
little positive knowledge 

The numerous coloured plates, giving full-sized repre- 
sentations of the spiders and their habitations, are very 
carefully drawn, and add greatly -o the interest of one of 
the most original and entertatnin> books on natural his- 
tory we have met with for some. 

ALFRED R WALLACE 


SEPULCHRAL MONUMENTS OF CORNWALL 
Nena Cornubie A descriptive essay, ilustrative of the 
Sepulchres and Funereal Customs of the early Inhabi- 
tants of Cornwall By W. Copeland Borlase, BA, 
F.S A (London Longmans; Truro Netherton,1872.) 
EETING with a recent wo-k on any branch of the 
antiquities of Cornwall, by an author bearing the 
name of Borlase, 1s so much like felling in with the ancient 
T 
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landmarks, after having long failed to detect them, as to 
be in itself a source of pleasure, and this 1s enhanced on 
learning that the author of the work before us ıs not only 
a namesake, but a great-grandson of Dr~Borlase, the 
author of “Ohservations on the Antiquities, Historical 
and Monumental, of the County of Cornwall,” published 
at Oxford in 1753 a 

Whilst we have 1ead the book with much pleasure, we 
have now and then had to regret a lack of distinct method, 
a tendency to digress, and a tone somewhat too judicial 
when dealing with questions on which the author differs 
from older and more experienced antiquaries As we 
learn from the Dedication that the author 1s young, we 
have little or no doubt that such blemishes will be less 
conspicuous in the “second series” he contemplates, and 
which we hope to see at no d.stant period 

He declines to accept “the hypothetical distinctions 
drawn between stone, bronze, and iron periods,” on 
account of a few facts he has met with, but which do not 
appear to contain any dange: to the distinctions in ques- 
tion He lays down the excellent law that the antiquary 
“ should never be ready to sacrifice a fact merely because 
it is hard to explain, upon the altar of a much more inde- 
fensible theory,” and soon after reminds us of the well- 
known maxim—“Do as I say, not as I do,” for when 
mentioning two instances of graves in each of which, he 
says, “the monument has corsisted of two pillars of un- 
hewn granite, placed at no great distance apart,” he adds 
that “ Graves adorned ın this manner are the common 
propeity of all ages and all religions,” and then slides 
into an attempt to make Homer support the converse 
proposition—that such pillars are to be always regarded 
as indications of a grave For this purpose he quotes 
the Ziad, xxxu 329, and gives the following as Mr 
Wright’s translation — 


‘tOn either side 
Rise two white stones, set there 
To mark the tomb of some one long since dead ” 





-~ 


We are afraid that Mr Borlase has here been willing 
to sacrifice a fact rather than his leory The passage in 
Homer and its bearing on the question had been pre- 
viously mentioned by Sir John Lubbock,” who also uses 
Wrights tianslation At the burial of Patroclus, Nestor, 
pointing out to his son the course for the chariot race, 
says — 

“t Plam 1s the goal 
That now I tell thee of, nor canst thou miss 1t — 
U praised four cubits high above the ground 
There stands a wizen stump, of oak or pme, 
Not rotted by the ran On ethel side— 
Where narrowest 1s the way, and all the course 
Around 1s smooth—rise two white stones, set there 
To mark the tomb of some one long since dead, 
Or form the goal for men in ages past, 
But now the goal of Peleus’ god like son,” 

It 1s obvious, from the last line but one, that Homer 
was by no means certain that such stones invariably 
marked a grave 

Having pointed out the few defects of the book which 
struck us, we now proceed to the more agreeable duty of 
giving a brief summary of its contents 

Mr Borlase rejects unconditionally the hypothesis that 
the megalithic remains in Cornwall are druidical To Sn 
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be described as a dolmen, covered by a tumulus, and sur- 
1ounded by a stone circle, often, however, we have only 
the tumulus, sometimes only the dolmen, and sometimes 
only the circle,” he proposes to add, “sometimes only 
two adjacent menhirs, and sometimes only the single | 
standing stone,” and states that “under the one or the 
other head may be classed every mode of interment 
hitherto discovered m Cornwall” 

He divides European Ciomlechs nto thiee classes 
1. The Dolmen, o1 “table-stone” proper, where the ver- 
tical supports do not exclose a space, or form a continuous 
wall 2 The Larger Kist-Vaen, or stone chest, where 
the vertical suppoits and the covering stone form an en- 
closed chamber, designed to hold the body, and covered, 
sometimes very slightly, with a mound 3 Monuments 
similar in stiucttie to the Kist-Vaen just desciibed , but 
instead of receiving the body are merely cenotaplis raised 
over the actual grave There is in Cornwall no instance 
of the third class 

The first, or dolmen, 1s much higher than the others, 
and 1s comparatively rare, there being but two examples 
in the county Lanyon Cromlech, in the parish of 
Madron, near Penzance, consists entuely of granite, and 
was desciibed by Dr Borlase It fell m 1815, and was 
set up again in 1824, but some of the stones had been 
bioken The covering stone, or quoit as ıt ys termed in 
Cornwall, measured 47 ft ın circumference, and averaged 
201n 1n thickness It was supported by three thin un- 
hewn pillars, at a height sufficient to permit a maù on 
horseback to sit under ıt Caerwyrien’ Ciomlech, near 
Camboine, resembles that just desciibed ın construction 
and material The quoit measuies 1275 ft, and its 
three supporters varied fiom 517ft to 4ọ9ft high 
This monument has also fallen and been 1eplaced A 
simple, but unoccupied, grave cut in the soil was found 
under the quoit at Lanyon, but ıt does not appear that 
any search has been made at Caerwynen 

Of the second class of cromlechs, o1 laiger kist-vaens, 
Mr Borlase describes no fewer than eight exan:ples— 
five near the western extremity, two nea: the Gentie of 
the northern coast, and one in the south-east of the 
county , but no more than one in each division is now 
perfect or approximately so They all consist of the rock 
of the district or its vicinity, and six of them aie of 
gianite, whilst two are of a “spairy ock” One 1s in a 
valley, but at least five occupy conspicuous positions 
on high ground Thee are distinct indications that 
several of them were covered with a barrow of 
earth o1 stones, and one, Lower Lanyon Cromlech, 
was so covered when it was found The autho 
claims fo. the Chywoone or Chiin .Ciomlech, in the 
parisk of Morvah, nea: Penzance, the distinction of 
being the most perfect and compact now in the county, 
and ventures on the following speculation respecting the 
process of its erection —The east and west ends, each 
63 ft high and 39ft and 4ft bioad respectively, 
were first set up 6ft apart Against them western edges 
a flat block of granite, 83ft long, was placed in a 
slanting position On this noithern side, probably ovei 
this sloping stone, with the assistance of an embankment 
and rollers, a rough slab of hard-grained gianite, convex 


J Lubbock’s remark that “A complete burial place may ; on one side, 12 ft. ın length and breadth, and fiom 14in 
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Finally a stone 7 67ft long, but not high enough to 
reach the covering stone, was placed on the south side 
The chamber is 7ft high within, and a small pit seems 
to have been sunk in the natural soil at the centre 
The pile 1s surrounded, and was probably covered, with a 
barrow, which still in some places nearly 1eaches the top 
of the side stones It measures 32 ft in diameter and 1s 
surrounded with upright stones The interstices between 
the sides of the chamber were filled with small stones, 
calculated to prevent the entrance of any rubbish 

The Pawton Cromlech, in the parish of St Bieock, near 
Wadebridge, occupies high ground, and is mtact The 
kist, 75 ft. long, 2 ft. wide at one end and 35 ft at the 
other, and at least 5 ft deep, 1s formed with eight sparry 
side-stones, moire than half buried in an oval tumulus, 
Goft long. The quoit, also a sparry stone, supported by 
only three of the side-stones, 1s 7 ft broad, 25 ft thick, 
and, though a portion of it has been bioken off, still 13 ft. 
long 

Trethevy, or Trevethy, Cromlech, or “ Stone,” an the 
parish of St Cleer, near Liskeard, ın south-east Corny all, 
is stated by the author to be the largest, though perhaps 
the least known of the Coinish cromlechs. Neverthe- 
less, he adds that ıt was described by Norden about 1610, 
and has been the subject of two papers in the present 
century. It consists of sx upright stones, only three of 
which suppoit a quoit, 13 ft long, 9 broad, and 1 thick, 
which, on account of the unequal heights of its supporters, 
is 13 ft above the ground at one point, and not more than 
75 feet at another The eastern or piimcipal and highest 
supportel, rising nearly roft, above the small mound on 
which the whole stands, has almost the appearance of a 
wrought stone. A ruder stone, almost equally high, 1ests 
against it like a buttress The two stones on each side 
of the chamber are several feet shorter The westein 
end 1s open, but an eighth stone, considerably longer 
than the side stones, lying lengthways along the kıst, as 
if it had fallen there, was probably the supporter of that 
extremity, The interior of the chamber is from 9 to roft 
long, and fiom 55 to 65ft broad Thee is near the 
bottom of the eastern supporter an apeiture 2 ft high, and 
175 bioad, and in the north-east coiner of the quoit, 
where it extends beyond the kıst, a hole not quite cir- 
cular, froin 6 to 8ın across Norden speaks of the latter 
as “an atteficiall holl, which served as it scemeth to put 
out a staffe, whereof the house itself was not capable” 
Mı Pattison, a careful student of the geology and anti- 
quities of Cornwall, also states that “ the sides are smooth, 
as 1f won bya staff,” and Mr Borlase is of opinion 
that “such 1s, without doubt, the account of it” If 
this be so, it apparently indicates that the cromlech, 
whatever its origin, had not been restiicted to funeral 
uses, The autho: calls attention to the fact that a hole 
is frequently found in the dolmens of Easten Europe 
and India, adding, however, that this always occuis in 
one of the sides and communicates with the mterior of 
the chamber, whilst in the Cornish example ıt passes 
through an overlapping portion of the quoit Without 
expressing an opinion on this question, we would remind 
those who have “done” Daitmoor that they have pro- 
bably been taken by the guide to see, lying ın some of 
the streams, blocks of granite having approxmnately cır- 
cula1 smooth holes passing completely thiough them, 
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and, though there could be no doubt that they were due 


to the action of 1unning or falling water, have been ex- 
pected to regard them as sonewhat mystestous Is it 
not possible that, when choos ng their slabs, one which 
happened to be thus natvral.y de1forated, if suttable in all 
other respects, would be selert2d rather than 1ejected by 
the cromlech builders’ ‘Trethevy Ciomlech consists of 
grante, and Mi Pattison, quoted by Mr Borlase, has 
called attention to the fact tha- this iock, where nearest 
the cromlech, occurs as boulde s about haif a mile distant 
across a broad upland valley aad adds that “the builders 
must therefore have ciedit fur the exertion of combined 
strength and skill in transportmg these enormous masses 
of rock across the hollow and ap the hill on which they 
stand” Though, 1f necessary, we are quite piepared to 
concur in this, ıt must not b? torgotten that the agency 
which lodged boulders on one side of the valley, may 
perhaps have deposited a fev on the othei, so that 
the builders may have fo.nd their mateals nearer 
home 

Zennor Cromlech, 1a the prih of the same name, near 
St Ives, now dismantied, was m the tıme of Dr Borlase 
the most interesting and perfec kist-vaen in West Corn- 
wall, and remarkable on acceur t of the extension of the 
side-stones beyond the eastern -nd of the chamber, where 
with the aid of ino additione tones, they formed a little 
cell Such an addition appears to be unique in Cornwall, 
but in Wales and Anglesca it szems to be the rule 1athei 
than the exception for a smal kist-vaen to exist side by 
side with the large one 

Though there are no Passeze graces in Cornwall in the 
sense in which the term 15 usec by Swedish antiquaries, 
there are several instances of ong chambeis buned in 
tumul, and roofed with large flat stones, and, as in Den- 
mark, termed “Giants Graves” In 1756 Dr Borlase 
described the largest of a group in the island of St Mary, 
in Scilly, as 4 5 ft wide at the mouth, 136 ft long, and 
36 ft high, covered from end to end with large flat 
stones, and having a tumulus of :ubbish on top of all 

The largest of a group of three in the parish of Zennor 
was described and figued m tle Gentleman’s Magasins, 
July 1865, by Mr J T Blight who stated that its direc- 
tion was from N W to 51 , anc that its dimensions v ere 
95 ft long, 4 ft wide, and43 t Ligh The roofing slabs, 
like those in St Maiy’s, were o granite, the first, being 
Gin lowe: than the others, apoerred to be designed as a 
lintel, and made the clear hergut beneath 1t no mote than 
35ft ‘Lhe walls were of neat masonry, similar to the 
hedging work still in use in tic neighbouhood, and 
the whole was covered with a tumulus 7oft in circum- 
ference, 8 ft, high, and built reurd at its base with laige 
stones -7 

Near the village of Castle Cui y, in the parish of San- 
creed, nea: Penzance, Mr Bor.ase discovered a cham- 
bered tumulus in April 1863, ın a valley long known to 
be rich in ancient remains The tumulus is conical, 8 ft 
high and 50 ft in circumference, and supported at the 
base with large granite stones, one rising 4ft above the 
giound The Chamber ıs 6ft Icng, 3ft broad at the en- 
trance and 375 at the opposite or northern end, and 
35 ft high Each side and end consists of a single 
block of granite resting on an ait ficial elevation 2ft high, 
and the roof ıs formed of two stoaes Though probably 


» 


349 


NATURE 


| Mar. 6, 1873 





the most perfect barrow of its kınd ın the west of England, 
it was used by the farmer as a shelte: for sheep or pigs, 
but ıt 1s not known when ıt was opened 

(To be continued } 
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OUR BOOK SHELF 


The Useful Plants of India, with Notices of their chief 
Value ın Conunerce, Medicine, and the Arts, By Col, 
Heber Drury Third edition, with Additions and Cor- 
rections (W H Allen anc Co, 1873.) 


THE first edition of this useful work was published in 
1858, since which period our knowledge of the economical 
products of our vast Indian possessions has greatly in- 
creased ; and we have here an enumeration of 600 herbs 
or trees from which more or less valuable substances are 
obtained The species are arangedin alphabetical order, 
the natural order and native and English names of each 
are given, followed by a description, and an account of its 
economic uses, taken from various standard works, or 
from the authors own observation. The list 1s not con- 
fined to natives of the country, but includes also such in- 
troduced plants as are largely cultivated and of great eco- 
nomic importance, as cinchona, tea,cacao, tobacco, and the 
Australian eucalyptus, now so extensively planted toreplace 
the forests which have been destroyed in many parts of 
the peninsula to the great deterioration of the climate In 
an appendix are statistics of the cultivation of cinchona, 
indigo, tea, and some of the fragrant woods, a table of 
exports and their value, and lists of synonyms ın the Hin- 
dostanee, Bengalee, Tamil, Teloogoo, and Malayalam lan- 
guages The technical descriptions, and other details, 
have been worked out with great care, and with abundant 
reference to original authorities, as far as was possible toany 
one undertaking a work of this description at Trevandrum, 
and without access to the libraries and herbaria which 
are at the command of students in this country Col Drury 
has, however, obtained the assistance of Dr Hugh Cleg- 
horn, and other practical botanists, and his work 1s one 
that can be fully relied on as giving an accurate and 
nearly exhaustive account of zhe economical productions 
of our Indian empire, A. W.B 


LETTERS TO THE EDITOR 


[The Editor does not hold himselfresponstble for opinions expressed 
by his correspondents, No notice is taken of anonymous 
communications | 


External Perception in Horses 


May I be allowed to express my entire agreement with the 
theory about smell in dogs, brought forward by Mr Wallace 
and Mr Croom Robertson The latter gentleman’s arguments, 
in your last number, seem to me as sound im fact as they are 
metaphysically acute 

May I assume him, from long observation, that horses and 
donkeys ‘‘ think with their noses” as certainly, though not, I 
believe, as acutely or as continuously as dogs do But the eye- 
memory of a hoise seems to me so much more exercised than 
his nose-memory, that he 1s, perhaps more able, when lost, to 
find his way home than is the cog, who has smelt everything, 
but looked at very little C KINGSLEY 

Feb 28 
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External Perception in Dogs 


Mr G Croom Rospertson's and Mr Alfred W Bennett’s 
observations may be easily tested by the cases of blind dogs A 
blind dog in my house finds her way ahout as truly as a sighted 
dog, so that a stranger on seeing her would not be aware of her 
blindness As she lost her sight by illness, she has of course 
the precedent knowledge derived from seeing 

To a considerable extent this case answers Mr Bennetts 
requirements HYDE CLARKE 

St George’s Square, March t 


Mr Wallace on Instinct 


In reference to the letters of Mr Darwm and Mr Wallace, 
the following passage from Boswell’s Lafe of Johnson may be 
worth recalling — 

“The custom of eating dogs at Otaheite bemg mentioned, 
Goldsmith observed that this was also a custom m China, that 
a dog-butcher there 1s as common as any other butcher, and 
that when he walks abroad, all the dogs fallonhim Johnson — 
‘That 1s not owing to his kulng dogs, sir I remember a 
butcher at Lichfield, whom a dog, that was in the house where 
I lived, always attacked It 1s the smell of carnage which pro- 
vokes this, let the animals he has killed be what they may.’ 
Goldsmith —‘ Yes , there is a general abhorrence in ammals at 
the signs of massacre If you put a tub full of blood into a 
stable, the horses are like to go mad °” (Crokers Ed, vol. m 


p. 275 ) W. R. NICOLL 
Aberdeen See 
Effect of Light on the Electric Conductivity of 


Selenium 


Tt 1s of course impossible not to feel mtense mterest in the 
statement (NATURE, vol. vu p 303) which Mr. Willoughby 
Smith makes and which Mr Latimer Clark endorses That I 
have been unable to obtain the same result has doubtless been 
due to my having worked under conditions different from those 
existing in Mr Smuth’s experiments My failure has not been 
one of degree, but has been absolute I have not only been 
unable to find that light mereases the electric conductivity of 
selenium, but I have failed to get a current through selenium at 
all, even through a thickness of 01 millimetre As I do not 
know how to put myself at once in direct communication with 
Mr Smuth, perhaps you will permit me to ask him through your 
columns to guide me on the following points — 


la ) What was the form of battery employed, and what its 
powe: of overcoming British Association umts of resistance ? 

(6) What was the molecular condition of the “metal” (szc) 
employed,—zvztreous or crystalline? 

(c) Where can “vars” of selenium be obtained which will 
afford the results stated ? 

(a) Are there any unstated conditions essential to the success~ 


ful prcduction of the phenomenon? 
HARRY NAPIER DRAPER 


In the descnption given in NATURE of February 20 last 
of the very remarkable variations ın the electrical resistance of 
bars of selenium due to the action of light, no detail 1s given 
to shcw how such an excessively high resistance as 1400 
megohms 1s measured 

I am anxious to repeat the mvestigation of this very inte- 
resting, and as far as I know, wholly unexpected property of 
selenium, my idea being to measure the resistance of the bars 
when exposed to the light of the solar spectrum, noting the - 
position in which the effect 1s at a maximum, and the extent to 
which the resistance 1s affected in the different parts of the 
Spectrum. 

But before I can do this I must be able to measure these enor- 
mously high res'stances satisfactorily, and I would therefore ask 
1f you or any of your readers would tell me how I am to do this 
using resistance coils up to 60,000 B A U , and a reflecting gal- 
vanometer with a resistance of 1,200 B A U M L SALE 

Brompton Barracks 
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The Zodiacal Light 


SINCE I last wrote upon this subject my views have been 
strongly confirmed Both branches of the zodiacal light have been 
visible for some time past, and ıt 1s either getting brighter, or 
fou months’ continual practice enables me to detect its presence 
under unfavourable circumstances much more readily 

The might of January 30 was wonderfully fine, the ground 
of the heavens was intensely black, and the Milky Way was 
simply one blaze of light from the zenith to the very horizon 
only cn such nights as these are observations of the zodiacal 
hight worth recording , all others must be very imperfect, 

That night the western branch was very distinct from the 
horizon up to the Eyades m Taurus, at this point its bieadth 
was much greater than on November 27 ult , here it probably 
crossed first the branch of the Milky Way which tends towards 
Orion, then the Muky Way itself, and so was not visible for 
about 40° on the Ecliptie , but ıt became visible again m Gemmi 
though very faint, and ıt did not quite reach Preesepe in Cancer 
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The eastern branch was fainter than the western, and at mid- 
night it was scen from y Virginis, near the horizon, up to Piæ- 
sepe in the zenith, as a broad and tapermg cone of light 

Hence the zodiacal light, when seen in perfection, consists of 
two cones of light, whose common axis is the Echptic, and 
whose common vertex 1s a point on that axis almost exactly 180° 
from the sun The fact that tne western branch 1s brighter than 
the eastern also confirms my idea of its ougm, the brighter 
branch being over the warme: portion of the earth’s smface, 
but I hope to make more observations of its breadth at different 
tumes of the yea: before writing more on this subject 

Jamaica, Feb 6 MAXWELL HALL 


[We hope ow correspondent will continue to send us more of 
his interesting and valuable letters It 1s indeed a great gain to 
scienceto have an observer stationed on the vantage ground 
which he occupies —ED.] 
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AS no one has rephed to Maxwell Hall’s letter on the zodiacal 
ight (vol vu p 203), [might state that his theory that the earth 
has two tails which stretch to an mdefinite distance away from the 
sun is not m accordance with observation, for I have often seen 
the zodiacal light 180° off the sun Thus ıs no proof against 
M H ’s other idea that the two tails curve round and meet, but 
is there anything in M H ’s observations contrary to the gene- 
rally received theory of the zodiacal hght? This ts that it 1s not 
a nng, but a somewhat lens shaped disc of light, brightest and 
thickest at its centre (at the sun), and gradually growing thinner 
and less dense, till1t seems to vanish some distance beyond the 
earth’s orbit Its thickness at its centre would therefore be 
60,000,000 miles, or more, according to M H ’s observation 
The circumstance that he could not see ıt more than 177° off the 
sun nught very likely be accounted for by the milky way obscur- 
ing it there T W BACKHOUSE 

West Hendon House, Sunderland, Feb 10 


———— a 


The Meteoric Shower 


THE shower of meteors on the night of Nov 27 last year was 
evidently well seen in Europe, as I had anticipated, but no 
notice seems to have been taken of the shower on the night of 
the 24th On that night there was an equally fine display in 
Jamaica, from about the same radiant point, the might of the 
25th was cloudy, and only a few meteors were seen on the night 
of the 26th, which was clear , and the shower on the 27th was 
simply a repetition of the shower on the 24th, but on both 
occasions the numbers seen here were somewhat less than in 
Europe 

These meteois must therefore form two almost distinct bands 
passing round the sun, which their assoctation with the comet 
of Biela ienders particularly interesting , ıt ıs just possible that 
these two bands intersect, and that one part of the comet belongs 
to one band and the other part to the other, and that they 
came into notice and actual contact about the same time in 
the year 1846, and of course afterwards separated 

Jamaica, Jan § MAXWELL HALL 
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Maupertius on the Survival of the Fittest 


CONSIDERING that the theones of Darwin and Spencer are 
among the mo t important additions ever made to human know- 
ledge, 1t seems to be a matter of much interest to trace out any 
occasional glimpses which previous philosophers may have had 
of the Principles of Natural Selection Ina long note appended 
by Lord Bolingbroke to his fouith essay concerning Authority 
in mitters of Religion (octavo edition of the Philosophical 
Works, 1754, vol u p 253, quarto edition, 1754, vol 
iv p 255), he reviews a Memoir by Maupertius piinted 
in the History of the Royal Academy of Berlin, for the year 
1746 Speaking of the appearances of design, Lord Boling- 
bioke says —‘‘Mr Maupeitius proceeds, and admits, but ad- 
mits, asit were, for argument’s sake alone, that the proportion 
of the different parts and organs of ammals to their wants carries 
a more sohd appearance , and he judges that they reason very ul 
who assert that the uses to which these parts and organs are ap- 
plied, were not the final causes of them, but that they are so 
applied because the anımal ıs so made Chance gave eyes and 
ears , and since we have them we make use of them to see and 
hear He thinks, however, it may be said, that chance having 
produced an immense number of individuals, those of them whose 
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parts and organs were proportioned to their wants, have sub- 
sisted, whilst those who wanted tiis proportion have perished 
and disappeared Those who had no mouth, for instance, could 
not eat and hve, those who wan ed the organs of generation 
could not perpetuate their species , and thus from the present 
state of things theists draw an argament which will appear falla- 
cious when it 1s applied to the possidie original of things ” 

I am not aware that notice has been drawn to this distinct 
allusion to the survival of the fittest So far as regards the intro- 
duction of the notion of chance the statement 1s no doubt erro- 
neous W STANLEY JEVONS 

Manchester, Feb 12 
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& Piathermanous” or ‘' Transfervent ” 


THE words *‘ transfervent” and ‘‘transfervency ” are similar 
in form to *‘ transparent” and ‘‘ transparency,” and clearly con- 
vey their meaning to those who cannot trace them to their source 
In number of syllables, also, and 1 sound are they not more 
Englih, or as a Greek might say, less barbarian than words of 
five, s x, or seven syllables which are comed directly from the 
Greek, but which do not suit so well the Saxon tongue ? 

W G ADAMS 
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Flight of Projectiles A Query 


I SHALL feel thankful to any of your numerous mathematical 
correspondents who will kindly favom me with a simple formula 
for determining the deflection in the Tight of a leaden cylindro- 
conoidal projectile—the time of fliznt of which 1s known— 
caused by wind of known force acting at different angles to the 
veitical plane of the trajectory, with an application of the formula 
to the following cases Any othe: cause of deviation, such as 
that due to rotation, &c , may be neglected — 

Suppose the bullet to be 1 27' long, and its diameter 447”, 
weight 480 grs and the wind to be of force 4, approximate 
pressure 4 lbs per square inch, what is the deviation? 

1 When the wind acts at right angles to the trajectory ° 

2 When it acts at any angle less than a right angle, say 45° ? 

ROBER1 RIID 

School of Musketry, Hythe, Feb 10 
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ON ACTION AT A DISTANCE* 


WE have now arrived at the great discovery by Orsted 
of the connection between electricity and magnetism 
Orsted found that an electric current acts on a magnet c 
pole, but that it neither attracts ıt nor repels ıt, but causes 
it to move round the current He expressed this by 
saying that “the electric conflict acts in a revolving 

manner.” 

The most obvious deduction from this new fact was 
that the action of the current on the magnet is not a 
push-and-pull force, but a rotatory force, and accordingly 
many minds were set a-speculating on vortices and streams 
of zther whirling round the cunen 

But Ampere, by a combination əf mathematical skill 
with experimental imgenutty, first proved that two electric 
currents act on one another, and then analysed this acticn 
into the resultant of a system of push-and pull forces be 
tween the elementary parts of these curtents 

The formula of Ampère, however, 1s of extreme com- 
plexity, as compared with Newton’s law of gravitatisn, 
and many attempts have been made to resolve it into 
something of greater apparent simp!icity 

I have no wish to Jead you into a discussion of any of 
these attempts to improve a mathcrmatical formula Let 
us turn to the independent method of investigation em- 
ployed by Faraday in those researches ın electricity and 
magnetism which have made this 1astitution one of the 
most venerable shrines of science 

No man ever more conscientiously and systematically 
laboued to improve all his poweis of mind than did 
Faraday from the very beginning of his scientific cartei 


* Continued from p 325 
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But whereas the general course of scientific method then | which the mathematicians could then invest their own 
consisted ın the application of the 1deas of mathematics and | formule 
astronomy to each new investigation in turn, Faraday In the first place Faiaday’s lines of force are not to be 
seems to have had no opportunity of acquuing a technical | considered merely as individuals, but as forming a system, 
knowledge of mathematics, and his knowledge of astro- | drawn in space in a definite manner, so that the number 
nomy was mainly derived from books of the lines which pass through an area, say of one squaie 
Hence, though he had a profound respect for the great | inch, indicates the intensity of the force acting through 
discovery of Newton, he regarded tne attraction of gravi- ; that area Thus tne lines of force become definite ın 
tation as a sort of sacred mystery, which, as he was not; numbei The streng:h of a magnetic pole 1s measured 
an astronomer, he had no right to gainsay or to doubt, his | by the number of lines which pioceed from ıt , the electio- 
duty being to believe it in the exact form in which ıt was | tonic state of a circuit 1s measured by the number of lines 
delivered to hm Such a dead faith was not likely to | which pass through it 
lead him to exp'a'n new phenom:na by meins of direct} In the second place each individual line has a con- 
attractions tinuous existence in space and time When a piece of 
Besides this, the treatises of Poisson anc Ampère are | steel becomes a magnet, or when an electric current be- 
of so technical a form, that to derive any assistance from į gins to flow, the lies of force do not start into existence 
them the student must have been thoroughly trained in | each in its own place, but as the strength increases new 
mathematics, and ıt 1s very doubtful if such a training can ' hnes are developed within the magnet or current, and 
be begun with advantage in mature years gradually grow outvards, so that the whole system ex- 
Thus Faraday, with his penetrating imtellect, his devo- | pands from within, like Newtons rmgs in ou former ex- 
tion to science, and his opportunities fo. experiment, was | periment Thus every line of force preserves its identity 
debaired from following the course of thouzht which had | dusting the whole course of its existence, though its shape 
led to the achievements of the French philosophers, and | and size may be alzered to any extent 
was obliged to explain the phenomena to himself by means I have no time to describe the methods by which every 
of a symbolism which he could understand, instead of | question relating to the forces acting on magnets ol on 
adopting what had hitheite been the only tongue of the | currents, or to the imduction of currents in conducting 
learned circuits, may be sclved oy the consideration of Faraday’s 
This new symbolism consisted of those lines of force | lines of force In thts place they can never be forgotten 
extending themselves ın every direction from electrified | By means of this new symbolism, Faraday laid down with 
and magnetic bodies, which [araday in his mind’s eye | mathematical precision the whole theory of electro-mag- 
saw as distinctly as the solid bodies from which they | netism, in language free from mathematical technicalities, 
emanated and applicable to the most complicated as well as the 
The idea of lines of force and then exhibition by means | simplest cases But Faraday did not stop here He went 
of non filings was nothing new They had been observed | on fiom the conception of geometuical lines of force to 
repeatedly and investigated mathematically as an inte- | that of pnysical lines of force. He observed that the 
resting curiosity of science Bat let us heat Faraday | motion which the magnetic or electric force tends to pro- 
himself, as he mtroduces to his 1eader the method which | duce is invariably such as to shoiten the lines of force 
in his hands became so powerful * and to alow them to spread out laterally from each 
‘It would be a voluntary and unnecessary abandon- | othe: He thus perceived in the medium a state of stress, 
ment of most valuable aid 1f an experimentalist, who | consisting of a tension like that of a 10p2, in the duec- 
chooses to consider magnetic power as represented by | tion of the lines of force, combined with a pressure in 
lines of magnetic force, were to deny himself the use of | dnections at right angles to them 
iron fiings By then employment he miy make many This 1s quite a new conception of action at a distance 
conditions of the powei, even m complicated cases, visible | reducing ıt to a phenomenon of the same kind as that 
to the eye at once, may trace the varying ducction of the | action at a distance which is exerted by means of the 
lines of force and determine the relative polarity, may | tension of 1opes and the pressure of rods When the 
observe in which direction the power 1s increasing o: | muscles of our bodies are excited by that stimulus 
dimimishing, and ın complex systems may determine the | which we are able in some unknown way to apply 
neutral points, or places where there is neither polarity | to them, the fibres tend to shorten themselves and 
nor power, even when they occur m the midst of powertul | at the same time to expand laterally A state of 
magnets By their use probable results may be seen at | stress 1s produced in the muscle, and the limb moves 
once and many a valurble suggestion gained for future | This explanation of muscular action is by no means 
leading experiments ” complete It gives no account ofthe cause of the excite. 
men: ofthe state of stress, nor does it even investigate 
those forces of cohesion which enable the muscles to sup- 
In this expenment each filing becomes a little ene | port this stiess Nevertheless, the simple fact, that it 
The poles of opposite names belonging to different filings | substitutes a kind of action which extends continuously 
attract each other and sticx togethei, and more filings along a material substance for one of which we know only 
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Experi ni on Lines of Lice 


attach themselves to the caposed poles, that is, to the ends | a cause and an effect at a distance from each other. in- 
of the row of filings In this way the filings, instead of | duces us to accept ıt as a real addition to our knowledge 
forming a confused system of Cots over the paper, draw | of animal mechanics Ñ 
together, filing to filing, till long fibres of filings ate For similar reasons we 1egard Faraday’s conception of 
formed, which indicate by then directior. the lines of foice | a state of stress in the electio-magnetic held as a possible 
in every part of the field method of explaming action at a distance by means of 
The mathematicians saw in this experiment nothing | the continuous transmission of foice, even though we do 
but a method of exhibiting at ope view the direction in | not know how the state of stiess is produced 
different places of the resultant of two foices, one directed But one of Faraday’s most pregnant discoveries, that or 
to each pole of the magnet , a somewhat complicated re- | the magnetic 1otation of polansed light, enables us to 
sult of the simple law of force : proceed a step further It has been pointed out by Sir 
But Faraday, by a senes of steps as remarkable for | W. Thomson that the phenomenon, when analysed into 
their geometrical definiteness as for their speculative ın- | its simplest clements,can be expressed thus that of two 
genuity, impaited to his conception of these lines of force | circularly polarised rays of light, precisely similar in con- 
a clearness and precision far in advance of that with | figuration, but 1otating in opposite directions, that lay 1s 
í Exp Res, 3284. propagated with the greater velocity which rotates in the 
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same direction as the electricity of the magnetising 
current 

It follows friom this, by strict dynamical reasoning, that 
the medium under the action of magnetic force must be 
in a State of rotation—that is to say, that small portions of 
the medium, which we may call molecular vortices, are 
rotating, each on its own axis, the direction of this axis 
being that of the magnetic force 

Here, then, we have an explanation of the tendency of 
the Ines of magnetic force to spread out laterally and to 
shorten themselves It arises from the centrifugal force 
of the molecula: vortices The mode in which electro- 
motive force acts in starting and stopping the vortices 15 
more abstruse, though it ıs of course consistent with 
dynamical principles 

We have thus found that there are several different 
kinds of work to be done by the electro-magnetic medium 
if it exists We have also seen that magnetism has an 
intimate ielation to light, and we know that there is a 
theory of light which supposes it to consist of the vibra- 
tions of a medium How 1s this luminiferous medium 
related to our electro-magnetic medium ? 

It fortunately happens that electro-magnetic measure- 
ments have been made from which we can calculate by 
dynamical principles the velocity of propagation of small 
magnetic disturbances in the supposed electro-magnetic 
medium 

This velocity is very great, from 288 to 314 millions of 
metres per second, according to different experiments 
Now the velocity of light, according to Foucault’s experi- 
ments, 1s 298 millions of metres per second In fact, the 
different determinations of either velocity diffe: from each 
other more than the estimated velocity of light does from 
the estimated velocity of propagation of small electro- 
magnetic disturbance But if the luminiferous and the 
electro-magnetic media occupy the same place, and trans- 
mit distuibances with the same velocity, what reason have 
we to distinguish the one from the other? By considering 
them as the same, we avoid at least the reproach of filling 
space twice over with different kinds of ether 

Besides this, the only kind of electro-magnetic disturb- 
ance which can be propagated through a non-conducting 
medium is a disturbance transverse to the direction of 
propagation, agreeing in this respect with what we know 
of that disturbance which we call lhght Hence, for all 
we know, hght also may be an electio-magnetic disturb- 
ance in a non-conducting medium If we admit this, the 
electro-magnetic theory of light will agree in every respect 
with the undulatory theory, and the work of Thomas 
Young and Fiesnel will be established on a firmer basis 
than ever, when jomed with that of Cavendish and Cou- 
lomb by the keystone of the combined sciences of light 
and electricity—Faraday’s great discovery of the electio- 
magnetic rotation of light 

The vast inteiplanetary and interstellar regions will no 
longer be 1egarded as waste places ın the universe, which 
the Cieato: has not seen fit to fill with the symbols of the 
menifold order of His kingdom We shall find them to 
be already full of this wonde:ful medium , so full, that no 
human power can remove it from the smallest portion of 
space, 01 produce the shghtest flaw in its infinite conti- 
nuty It extends unbroken from star to star, and when 
a molecule of hydrogen vibrates in the dogstar, the 
medium 1eceives the impulses of these vibrations, and 
after cairying them ın its immense bosom for thiee years, 
delivers them ın due course, regular orde1, and full tale 
into the spectroscope of Mr Huggins, at Tulse Hill 

Butthemediumhas other functionsand operations besides 
bearing ight from man to man, and from world to world, 
and giving evidence of the absolute unity of the metric 
system of the universe Its minute parts may have rota- 
tory as well as vibiatory motions, and the axes of rotation 
form those lines of magnetic force which extend in un- 
broken contmusty into 1egions which no eye has seen, 
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and which by their action on ovr' magnets, are telling us 
in language not yet mnterpicted what 1s going on tn the 
hidden under-world from minute to minute and from cen- 
tury to century 

And these lines must not be regarded as mere mathe- 
matical abstiactions They are the directions in which 
the medium is exeitinga tension like that of a rope, or 
1ather like that of our own mascles The tension of the 
medium in the direction of the eirth’s magnetic foice 1s 
in this country one grain weight on eight square feet In 
some of Dr Joule’s experiments, the medium has exerted 
a tension of 200lbs weight pei square inch, 

But the medium, 1n virtue of the very same elasticity by 
which 1tis able to transmit the undulations of light, 1s also 
able to act as a-spring Wher properly wound up, it 
exerts a tension, different from the magnetic tension, by 
which ıt draws oppositely electrited bodies together, pro- 
duces effects through the lengtk of telegraph wires, and 
when of sufficient intensity, leacs to the rupture and ex- 
plosion called lightning 

These aie some of the alreidy discovered pioperties of 
that which has often been called vacuum, o1 nothing at 
all They enable us to resolve several kinds of action at 
a distance into actions between contiguous parts of a con- 
tinuous substance Whether this resolution 1s of the 
natuie of explication or complication, I must leave to the 
metaphysicians, 





ON LEAF-ARRASGEMENT* 


ASSUMING, as generally krown, the main facts of 
Leaf-arrangement—the division into the whorled 
and spiral types, and in the later moie especially the 
establishment of the conveigent series of fractions, 4, }, 
2,4 fy 35 3% 25 dt, $F), &c. as representatives of a 
corresponding series of spual lezf-oiders among planis — 
we have to ask what 1s the meaning that les hidden in 
this law? 

Mr Darwin has taught us io 1egard the different 
species of plants as descerdei from some common 
ancestor , and therefore we mist suppose that the diffe- 
1ent Jeaf-orders now existing have been derived by 
different degrees of modification from some common 
ancestial leaf-orde1. 

One spiral orde: may be made to pass into another by 
a twist of the axs that carries the leaves This fact in- 
dicates the way m which all the spiral orders may have 
been derived fiom one original mader, namely, by means 
of different degiees of twist in the axis 

We naturally look to the simplest of existing leaf- 
orders, the two ranked alternate order 3, as standing 
nearest to the original , for ıt is manifest that the orders 
at the other extreme of the series the condensed arrange- 
ment of scales on fir-cones, of ficrets in heads of Co- 
posite, of leaves ın close-lying plantains, &c , are special 
and highly developed instances, to meet special needs of 
piotection and congregation tkey are, without doubt, 
the latest feat of phyllotactic development , and we may 
be sure that the course of change has been fiom the 
simple to the complex, not the reverse ‘This point will 
be illustrated by experiment below 

But fist, what aie the uses of these orders*—and at 
what period of the leaf’s life does the advantage of leaf- 
order operate? The penod must be that at which the 
leaf-order 1s most perfect , not therefore when the twig 1s 
matuie, with long mteinodes be ween the leaves, but 
while the twig and its leaves are yet zz the dud, fo1 it 3s 
in the bud (and stmular ciowded fcrms) that the leaf-orde1 
1s in perfection, undisturbed by contortions ot inequalities 
of giowth , but, as the bud deve ops into the twig, the 
leaves become separated, the stem often gets a twist, the 
leaf-stalks are curved and wiung to present the blades 


* Abstract of paper read by Mr Hubert iry}, MA,MD, before the 
Royal Society, February 27, 1873 
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favourably to the hight, and thus the leaf-order that was 
perfect ın the bud ıs disguised in the grown twig ` 

In lateral shoots of yew and box and silver fir we see 
how leaves will get their stalks twisted to obtain more 
favourable exposure to hght, and if general distribution 
round the stem were useful to the adult leaves, we should 
expect the leaves of a vertical elm-shoot (for example) to 
secure such distribution by various twists of stalk and 
stem ; but the leaf-blades of the elm keep their two ranks 
with very great regularity. This goes to show that it 1s 
not m the mature twig that the leaf-order ıs specially 
advantageous 

In the bud, we see at once what must be the use of 
leaf-order It is for the economy of space, whereby the 
bud is enabled to retire into itself and present the least 
surface to outward danger and vicissitudes of temperature 
The fact that the order 4 does not exhibit this advantage 
In any marked degree, supports the 1dea that this order is 
the original from which all the more complex spiral orders 
have been derived. 

The long duration of the bud-life, as compared with the 
open-air hfe of the leaf, gtves importance to the conditions 
of the former The open-an life of the bud 1s twelve 
months, and adding the embryo-life of the bud, we have 
about a year and a half for the whole life of the bud; and 
fo. the twelve months of its open-air life 1t 1s 1n a state of 
siege, against which a compact arrangement of its embryo- 
leaves within must be of great value But the open-air 
life of the unfolded leaves 1s (except in evergreens) not 
more than six months 

That the order 4 would under different degrees of con- 
traction (with twist) assume successively the various spiral 
orders that exist ın nature, ın the order of their com- 
plexity, 4, 4, g, 2s, &c, may be shown by the following 
experiment — 

Take a number of spheres (say oak-galls) to represent 
embryo-leives, and attach them ın two rows in alternate 
order (4) along opposite sides of a stretched india-rubber 
band Give the band a shght twist, to determine the 
direction of twist in the subsequent contraction, and then 
relax tension. The two rows of spheres will roll up with 
a strong twist into a tight complex order, which, if the 
spheres are attached in close contact with the axis, will 
be nearly the order 4, with three steep spirals, If the 
spheres are set a little away from the axis, the order be- 
comes condensed into (nearly) 3, with great precision and 
stability. And it appears that further contraction, with 
increased distance of the spheres from the axis, will 
necessarily produce the orders (nearly) 2, +, o&, &c,in 
succession, and that these successive orders represent 
successive zarna of stability in the process of change 
from the simple to the complex 

It also appears that the necessary sequence of these 
successive steps of condensation, thus determined by the 
geometry of the case, does necessarily exclude the non- 
existent orders 4, #, $, 74, &c 

Numbering the spheres from o upwards, it appears that, 
under contraction, the following numbers are brought 
successively into contact with o, alternately with night 
and left —1, 2, 3, 5, 8, 13, 21, 34, 55, 89, 144, &c None 
of them stands veitically above o while in contact with 
it, but a little to the right or a httle to the left, and so 
far the results of this expeiiment fall short of the perfect 
fractions 4, %, g, fp, &c , but in this very failure the 
results of the experiment are more closely in agreement 
with nature than are those perfect fractions themselves, 
for those fractions give the angular divergence only in 
round numbers (so to speak), and lose account of the 
little more or the little less which makes all the difference 
between a vertical rank and a spiral In the large 
majoilty of spiral-leaved plants, one has to be content 
with “2 nearly” or “23 nearly,” and itis difficult to find a 
Specimen in which the fraction represents the order 
exactly, 
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The geometrical relations of the members of the 
above series I, 2, 3, 5, 8, 13, &c, are as simple as their 
numerical relations 

Analvsis of the order seen in the head of the sun- 
flower, and other examples, by consideration of their 
several sets of spirals, presents striking agreement 
with the above synthetical process In the sunflower, 
a marg:nal seed taken as o 1s found to be ın contact with 
the 34th, the 55th, and the 89th (counted in order ot 
growth), and even with the r44th,, 1f there is not con- 
tact with the 34th The dandelion, with a lower degree 
of condensation, has o in contact with the 13th, the 
21st, and the 34th m large specimens The house-leek in 
its leaf-order has o in contact with the 5th, 8th, and 13th 
The apple-bud has oin contact with the 2nd, 3rd, and sth, 
and thas we see that in nature the very same series of 
numbeis 1s found to have contact-relation with o, which 
we have already seen possessing that relation ın the ex- 
perimental condensation of the order 4 n 

Difference of leaf-order ın closely-allied species (eg 
Plantago major and P Coronopus) 1s found im close 
relation to their different habits and needs, 

The prevalence of the order 41n marine 4/g@, and in 
Gramine@, a low-developed gregarious group, and its sin- 
gular freedom from individual variation ın that group and 
in elm beech, &c, support the view that this order 1s the 
original of the spiral orders 

In many plants we find actual transition from the order 
4. to an order more complex, as, for instance, Spanish chest- 
nut, laurels, nut, 1vy,—and these instances agree 1n pre- 
senttng the complex order in the buds that occupy the 
most exposed situations, while they retain the simple 4 in 
the less exposed lateral buds Several kinds of aloe havé 
the order 41n ther basal leaves and a higher order ın the 
remainder. A species of cactus often contains a complete 
epitome of phyllotaxy in a single plant or even ina single 
shoot 

Shoots of acacia often present a zigzag disposition of 
their leaves, on either side of the branch, which seems un- 
intelligible except as a distortion of an original two-ranked 
order, 

The prevalent two-ranked arrangement of rootlets or 
roots seems to be a survival underground of an orde: which 
o1iginally prevailed through the whole plant, root, stem, 
and branch 

In the whole Monocotyledonous class, the first leaves in 
the seed have the order} In the Dicotyledonous class 
the first leaves in the seed have the simplest orde: of the 
whoried type 

As the spiral orders have piobably been derived 
from a two-ranked alternate arrangement, so the 
whorled orders have probably been derived from a two- 
ranked collateral (two abreast) arrangement This 1s 
illustrated by an experiment similar to the former, and ıt 
1s seen that successive parallel horizontal pairs of spheres 
are compelled under contraction to take position at right 
angles to one another, exactly in the well-known cucal or 
decussate order These whorls of two contain potentially 
whorls of three and four, as 1s seen in variations of the 
same plant, but the exper:ment does not show the change 

The 1eason of the non-survival of the (supposed) two- 
ranked colateral ordei les in its manifest instability, for 
under lateral pressure ıt would assume the alteinate, and 
under veitical the crucial order 

The bud presents ın its shape a state of equilibrium 
between a force of contraction, a force of constriction, and 
a force of growth 

To sum up, we are led to suppose that the orignal of all 
exist.ng leaf-orders was a two-ranked arrangement, some- 
what irregular, admitting of two regular modifications, the 
alternate and the collateral, and that the alternate has 
given rise to all the spiral orders, and the collateral to all 
the whorled orders, by means of advantageous condensa- 
tion in the course of ages, i 
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eaches us this great fact, 
ut continuous spectra, and 
g ut discontinuous spectra ; that 
get bright lines in different parts of the 
instead of having an unbroken light all over the 
-might vary this statement by stating broadly 
_ that the ‘radiation. or giving out of light by solids and 
. _ liquids is a general one, and that the radiation or giving 
out of light by gases and vapours, instead of being 

_ general, is in the main a selective one. 
_ The tubes, to which reference has already been made, 

























tion. A few years ago Dr. Frankland, in investigating 
spectrum of hydrogen, which, as you know, accord- 

the statement I have just made, ought to give a dis- 
ous spectrum, discovered that, when observing the 
2 under very great pressure, he got a white 
ght, and a continuous spectrum. Afterwards Dr. An- 
yews, another fellow of the Royal Society, who was 
orking at the theory of vapours and the theory of liquids 
‘om a perfectly different stand-point, and who never 
ght of using a spectroscope at all, arrived at the 
usion that it was quite possible that vapours might 
most every case, that by crushing 
eak, you might really arrive ata 
rapour which you might choose to 
hope you will not think that these high 
gat iş are not practical enough. Let me 
hat» we Ho not eiow what ed ar lead to. 























































Apour € or of a gas ioe very pice more 
„what the gas or vapour experimented 
tells us something of the physical 
3 or vapour, that is to say, whether 
ther it is very closely packed 
xists under a low or a high 
tely for us, this is an inves- 
t only an immense application in 
with which the spectroscope 
has its story to tell and its aid to give 
very star that shines in the heavens. We 
e generally that, beginning with any one element 
st rarefied condition; and then following its 
molecules come nearer together, so as at 
solid form, we shall find that spectrum 
licated as this approach takes place, 
continuous spectrum is reached, 
ysis, then, if it merely differentiated 
ours, solids, and liquids, and between 
; in. different states of pressure, would 
hemistry altogether ; and I have no doubt 
time is not very far distant when, not only in the 
chemist’s laboratory, but in a great many applications of 
the physical sciences, the spectroscope will be considered 
necessary, and will be almost as much used, as a che- 
cal balance, and the sooner that time comes the better. 
But not only are we able to differentiate between 
ent bodies, but the most minute quantities of sub- 
es can be determined by this method of research. 


to doubt my assertion when I tell you, 


Kirchhoff and Bunsen have calculated 
th part of a grain can be determined 


quantity of sodium present amounts only 





ut.us then in complete possession of a point which has. 
Iready been arrived at by two different lines of investi- 


seems so impossible, that you may, some of- 


in the case of sodium ; that is to say, | 


ich I choose to examine by means of my | 
grains of what turned out to be a new met 
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“a common element we owe entirely to: 


the 6-millionth part of a grain of this 


before the advent of spectrum analysis no lithium 


nothing but the brilliant yellow colour due to sodiu 


‘sufficient to show us that both lithium and sod 


heim, and he saw some lines which he had- 














any ame, burning in air, v Am 
in it,.for every particle o dust 
sodium salt, probably sodic chlorid 
wondered at, as two-thirds. of the earth’s ‘sur 
covered by sea, which contains a considerable am 
sodium salts, and the fine sptay, which is contin 
caused by the dashing of the waves, evaporates anc 
leaves minute specks of salt which are carried oy 
the whole land, and make themselves visible in’ our 
spectroscopes. “Take another instance. Lithium i 
substance the knowledge of the existen ç 














































































If we examine anything for lithium, and — 
the characteristic red line, we know that not” 
6-millionth of a grain is present. Strontium, agai 
discovered if only a millionth part of a grain is pres 
So much for the great power of spectrum analysis in 
physical applications, and its dealing with minute qu 
ties of the elements which we know already, and thi 
itself would be of enormous importance. : 

But the spectroscope does not stop here ; it disci 
the known elements under conditions where dete 
seemed almost impossible, and in which the old chem 
was powerless to helpus, Letus take, again, for ins 4 
lithium. Lithium was only known formerly: to ¢ 
four minerals ; it is now known, thanks to: th 3 
scope, to exist almost everywhere. If we: 
the ash of a cigar and introduce it into a co! 
flame and examitie the colouration with the $ 
we should get a spectrum of lithium ; and if we 
in the same way the ash of milk, or the ash of t 
of grapes, tea, sugar, &c., we should also find i 
Miller has shown that, in the Wheal Clifford - 
Sco lb. of this salt are given every 24 hours, 
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It has also been found in metet 
Surely 


known to exist there, 
stones, in the water of the Atlantic, &e. 
an application of very great importance. 
Another extremely important point — about” 
scopic analysis is that, although we may have te 
a complicated mixture of substances, thes 
perfectly competent to deal with them. 
tic lines for each element must stand Q 
NG, if we mix together some “sodiurr an 
and place some of the mixture in a flame, w 





crimson flame of the lithium being entirely hidden 
moment’s examination with the spectroscope, how 








without the slightest doubt, present in the flame ; 
the yellow and red lines stand out as distinctly as 
did when the simple salts were experimented with. 
presence of lithium, indeed, may be detected, eve: 
be mixed with ten thousand times its bulk of sodium 
compounds. a 

But, further, spectrum analysis is not satisfied wi 
showing us sources of known elements. It discovers. 
elements altogether. In 1860, Bunsen happene: 
examining with a spectroscope the result of on 
his analyses of the waters of a spring near D 





seen before, although he had very carefully m 
the spectra of the “known elements. Bunsen, as 
know, is a very resolute chemist, and what he 
was this. Having faith in his. instrument, he evapo 
no less than forty-four tons of the water ‘of this s 
and out of these forty-four tons he got about two_ 
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called Cesium. Rubidium was next etal which was 
discovered in this way, Take another “instance, dis- 

covery of thallium by Mr. Crookes. Mr, Crookes was 

| working with a séleniferous deposit from the Hartz 
Pe mountains, when, by the aid'of the spectroscope, he dis- 
covered this metal, which, Pam informed, is now exten- 

sively used in the manufacture of fireworks, The spec- 

a v Nees 





Fic. 27.—Side view ct Star Spectroscope, showing the arrangement by 
A which the light frem a spark is thrown into the instrument by means 
Z $, `~ of the reflecting prism ¢, by a mirror F. 

G -~ 7 ô . . . . 

ae trum of this metal is extremely distinct and beautiful, 
an and you will understand why it has been named thallium, 

eat from the Greek word for a twig, on account of the beauti- 


= ful green colour of the single line ordinarily visible. 

«A fourth element has been discovered by means of the 
spectroscope by two German chemists, Professors Reich 
and Richter, who were experimenting on zinc blend, and 
found two unknown indigo bands in the spectrum, which 
they successfully traced to the existence of’ a small 
quantity of a new metallic element, which has been 
named Indium, 


You all know how important chemical analysis is in 





z ~“ Fic. 2&—Plan of Star Spectroscope. T, Eye-piece end of telescope: n, In- 
i. terior tube, carrying 4, cylin I lense ; D, Slit of spectroscope ; G, 
7 s Collimating lens ; 44, Prisms; Q, Micrometer, : 


w, thousands of things connected with the arts, manufac- 
- tures, and commerce, in detecting adulteration for in- 
stance, and in these matters the spectroscope gives our 
„chemists a power which was undreamt of a ‘a years ago. 


a There is another very beautiful application of the spec- 
troscope which perhaps many of you will say is of more 
> practical importance than those I have already brought 


=_= to your notice. You know that, in the Bessemer process 
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five tons of cast iron are turned into cast steel in twenty _ 
minutes. Now steel is only cast iron minus some carbon. 
It is clear, therefore, that the process depends upon 
getting rid of the carbon, How then can the ro- 
scope aid us in determining the time at which the carbon 
is got rid of? Nothing is more easy. The heat from 
the incandescent iron is so intense that the vapour of the 
different substances mixed with it is visible above the 
retort in which the metal is placed, and we get, so to 
speak, an atmosphere of incandescent vapour surround- 
ing the cast iron. When we examine these incandescent 
vapours by means of a spectroscope, it is found that the 
spectrum changes very considerably at different times 
during the combustion of this cast iron. Now it so 
happens, that the process of conversion is such a delicate 
one that a mistake of ten seconds either way spoils the 


whole five tons which are being operated upon. You 





i Fic. 30. À 
FiG 29.—Direct vision Star Spectrosco Fig. 30.—Sun Spectroscope, _ 
A, escope ; $, Slit; P, Prism ¢; E, Observing telescope; M, 
_ Micrometer, (x 


will see in a moment, therefore, that this is a case in 
which any rule-of-thumb or very rough method might 
now and then lead to a mistake ; but when the spectrum _ 
of these incandescent vapours thrown out by the cast-iron ` 
is examined very carefully by means of a spectroscope, it — 
is found that at the first the spectrum of carbon is quite © 
visible, but at the right moment, which has been found 
by practice, that spectrum disappears, the combustion — 
having been sufficient. All we have to do now, to ensure ~ 
the charge being properly turned out, is, therefore, by 
means of the spectroscope, simply to watch certain lines 
in the spectrum, and when they show signs of disappearance 
say ‘‘ Now,” and the thing is done without any possibility 
of error. This is an instance of the practical application 
of the spectroscope in one direction ; now Jet me give 
you one in another. 
When Dr. Bence Jones wished to determine some _ 
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“questions connected with chemical circulation, he em- 
. the spectroscope with great success. Many of 
you, at the first blush, would be inclined to say it was not 


yery likely that the spectroscope would help us here. If | light emitted by celestial objects, "We shall afterwards 


it were a question, for instance, of our own chemical cir- 
culation, we would not relish the idea of being converted 


into an incandescen vapour for the pleasure of testing a | passes through them, . 


theory. But, fortunately, there are such things as guinea- 
igs, and Dr. Bence 
aes by studying 
the vapours of the 
ashes of these ani- 
mals, has arrived at 
some results of ex- 
treme importance. 
His modus operandi 
Mg as agit :— 
e gave the guinea 
pigs chloride of li- 
thium, and then the 
x eb was hg 
n urning the 
ashes of the diffe- 
rent parts of the 
guinea-pigs, vari- 
ously removed from 
the fountain of cir- 
culation and from 
the ordinary ducts 
of the body, to as- 
certain how long it 


i : with a much greater - 
; . . F K -_ ¥ A “olli 3 & b tele: ` 4 d M, T e t rs; . . . 
Mee tithinm to get © °° at Sun Spoctroscopo:. d, Collimator; +, Observing telescope; A and m, Two mictomet ss: Gis Leesivepowerian ae 


absorbed into every 
part of the body. 
The most distant 
part, as far as cir- 
culation goes, is the 
lens of the eye. If, 
then, we oe 
inea-pig chloride 
ot lithium, then kill 
e guinea-pig, and 
examine the ash of 
the eye lens, say 
three hours after 
the lithium has been 
taken into the sys- 
tem, and if we find 
the lithium line in 
the spectrum of the 
ash vapour where 
no lithium was bc- 
fore, that is to say, 
z by means of 
e  spectrosco 
we see that line 
which we have seen 
characterises the li- 
thium spectrum, we 
know that the che- 
mical circulation of 
the body is such 
as to take lithium 
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through the body Fic, 32.—Sun Spectroscope arranged fer photography. rangements are 


to that particular 

int of the circulation in that time. In the human sub- 
ject Dt. Bence Jones has hit upon a very practical method 
of arriving at something like the same conclusion, by ex- 
amining the spectra of the ashes of cataracts. 


So far as I have dealt with the applications of the spec- 
troscope, up to the present time, I have dealt in the main 
with the application to chemistry and to physics, in other 
words, to the examination of light given out by terrestrial 











_ struction quite clear. In the case of sun spectroscopes, 


| case of the star spectroscope for widening out the spec- 
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substances ; but I must now, N th your permission, take 
you to the skies, reminding- et at present, I am 
merely’ dealing*with the giving out of light, and with 


hıve to deal with the stopping or absorption of light, by © 
vapours and other transparent media when the light 


I have already referred to the special fittings that were 
necessary for the 
application of the 
spectroscope to the 
telescope, and I 
think on carefully 
looking at the en- | 
graving (Figs. 27 & © 
28) representing aa 


star 
you will see exactly ` 
how the spectro- 
scope is applied to 
a telescope. We 
must now go alittle 
more into details, 
One class of spec- 
troscopes, as ap- 





plied to telescopes, en 
is arranged for ob- ae, 
serving the spectra as 
of the stars, nebula -— 
&c., and anothér B ~ 


observing the spec- ` 
trum of the sun. 

In both spectro- (aa 
scopes the arrange- Ss 
mentsemployedare = = 
similar, and resem- TS 
ble those of the 
instruments that : 5 
have been already _ 
described, A finder DS 
on the side of the an 
large telescope en- A r 
ables the image of ie 
the star to be ae 
brought cn the slit, 
while, in the case of 
the sun, its image 
is received on the 
slit screen, and any 
part of the image 
may be brought on 
the slit by meré in- 
spection, 

The spectroscope 
is attached to © 
the eye-piece end 
of the instrument, 
ard the image fer- 
cd by the tele- 
scope is received on 
the slit plate, Ar- 


° necessary in the 


trum ; this is done by a cylindrical lens (as before ex- 
plained); and for obtaining a spectrum of comparison, 
this is done by reflecting into the instrument the light 
emitted by an electric spark, 

In the star spectroscopes, the number of prisms, and 
the consequent deviation and dispersion, is small. The 
accompanying woodcuts will make their detailed con- 
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| Thylacine, and Opposums, a third carnivorous sectio 
Ifthe structure of the feet be taken as the main point 
the tendency to the reduction of the second and third — 
_ digits places the Bandicoots with the Kangaroos, instead 


| arrangement. 


‘ing the ray of light. back through the upper part of the | 
Same prisms, when it is again refracted; we thus have, 


y using these, prisms, the same effect as if thir 
‘prisms had. been employed. 


g3--~Automatic arrangement for securing the minimum deviation of the 
eo a ae observed ray. 


aji 


nt _by the lower tube, and after passing first | 


gh the lower half of the prisms, and back through 


upper half, is. received in the upper tube, and reflected | 


jwards for convenience of observation. These prisms 
-are ṣo arranged, that whatever part of the spectrum is 
being observed, they are always at the angle of minimum 
_ deviation for this part of the spectrum, a very important 
_ point, as if this is not attended to the spectrum loses 
© much of its brilliancy and sharpness, This is done either 
by attaching the prisms to a spring of ebonite or gun 
metal moving on a fixed point near the first prism of the 
series, as in the arrangement shown, or each prism may 

ttached to a radial bar acting on a central pin, as 
wirin Fig. 33. J. NORMAN LOCKYER 

y (To be continued. \ 
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l pr win not be necessary in deseribing the fossil remains 
of mammalia to devoteany time to-the consideration 
ofthe Monotremata, for though it might have been supposed 
that these animals, the Echidua and Duck-bill,on account 
of their being the lowest in the scale, would have been 
largely represented in ancient times, evidence to that 
effect has not been forthcoming. In the post-pliocene of 
Australia, the lower end of the humerus of a large 
hidna, was found by Mr. Krefft, curator of the Museum 
at Sydney, and that is apparently the only recorded 
pecimen: from the class, With regard to marsupial 
animals the case. is. very different, and the remains 
prove that their geographical distribution formerly was 
not at all what it is now, when they are confined 
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f with the Dasvures, and does not otherwise modify the — 
The at first sight great difference between 
the molar teeth of the Thylacine and the Kangaroo can 
be easily bhidged over by a comparison of intermediate 
forms ; looking fer instance at an upper molar in the. 
latter, its crushing surface presents two broad ridges; ” 
i intermediate depression, in which there is an 
* groove. In the Thylacine there is a centra 
and two lateral smaller tubercles, with 
connecting the medium with one of them. There is als 
a small posterior and two very small anterior tubercle 
in the cingulum. I3 Perameles the molar presents ts 
rows in a double crescent, in front of which are: 
minute processes, which represent those of the cingulum 
of the Thylacine, the crescents being representativ: 
the big tubercles. In the Kangaroo Rats the tuberel 
alone remain, and in the Kangaroo these blend to forn 
the ridges. : 
Respecting the fossil forms, those from the Purbecl 
beds have been thoroughly worked out by Prof. Owen 
With the exception of Plagiau/ar they belong to thi 
polyprotedont division, and nearly all have more tha 
seven teeth of the molar series, 7riconodox and Triaca 
thodon being the exceptions, they also being peculiar ar 
differing from all existing Marsupials in having fe 
molars and three molars. There is no evids 
whether there was any succession of the teeth. 
fax has been the subject of one of the most import 
controversies in connection with paleontology, betw 
Prof. Owen and the late Dr. Falconer, the former me 
taining that it was carnivorous, eating the lizards fot 
with it; Dr. Falconer that it was herbivorous and allie 
to Hypsiprymnus, The fact of its having only two low 
incisors, and that the molars are hypsiprymnine in form 
tends to show that it must have had some relation to th 
herbivorous greup, and shows that at so ancient a dat 
a family had already divided in the manner that wenow 
mcd it. oe wi ghee 
The tertiary Marsupialia must next be considered, 
the Eocene gypsum of Montmartre several small skeleto: 
have been found, clearly referable to the Opossums, an 
with a similar dentition, from which Cuvier was able to: 
classify them correctly and predict the existence of mar. 
supial bones in the uncovered skeletons, From Auvergn 
three similar miocene species have been described, and 
in England Mr. Charlesworth has, on undoubtedly insuffi- 
cient evidence, referred a premolar to the same genus, 
Dideiphys, The Yale College expedition have obtained 
among the large number of bones that they have co 
lected, some which Prof. Marsh thinks are Marsupial 
In the Pliocene there have not been any fossil remains of 


gf 
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Kangaroos, and the Kangaroo-rats were well represented 

Of the genera now unrepresented Drørotodon was one of 
the largest , ıt was the size of the biggest existing Rhino- 
ceros , only one species 1s known. Excepting the skull 
the bones are not well known, the feet and several other 
parts not having been obtained, There was a strong de- 
scending piocess from the zygoma, The dental formula 


1s represented thus 3 ¢ m tA The middle an- 


terioi incisors and those of the lower jaw closely resemble 
those of the Rodentia on a large scale, they grew from 
persistent pulps The upper lateral incisors were small 
and had closed roots Between them and the molars 
there was a gap The molars were double crested, with 
four 100ts 1n the upper and two in the lower. Its denti- 
tion allies 1t with the Kangaroo, but from the bones that 
are known it 1s probable that its proportions were moire 
that of the Wombat, the femur being longer than the 
tibia, and of the same length as the humerus The femur 
was singularly compressed Another genus, Vofotherzzz1, 
was still more extraordinary, it was first supposed to have 
no lower incisors, but this was subsequently proved to be 
incorrect Mr, Macleay, after Prof Owen’s description 
of the genus from lower jaws only, obtained upper jaws 
of an animal, called by him Zygomaturus Prof Owen 
stated, and apparently with very good reason, that this 
was nothing but the upper part of the skull of his Noko- 
theriwm In this genus the zygoma ıs enormous in all 
directions and at the extreme anterior root has a descend- 


ing process > 


1 


Its dental formula ısı 3 c ° m = re- 
sembling Diprotodon, eacept that the incisors in upper 
and lower jaws are all rooted. Three species have been 
described, and no bones of the body have been found 
In the museum of the College there 1s an astragalus, very 
Wombat-like, and also an atlas which agree well in size 
with what would have been expected in such an animal, 
which for other reasons was probably intermediate be- 
tween the Kangaroos and Wombats 

Thylacoles 1s the last of these extinct marsupials , 
none of the bones, except of the head, have been 
found , the zygoma and the angle of the lower jaw are still 
unknown As far as can be determined, ıt apparently ap- 
proaches nearesttothe koala. The teethare quite peculiarto 


c li pm 3m 

O I 32 
The incisors in both jaws are much as in the pha- 
langers, the median being large and with closed roots 
Then follow two small lateral teeth in the upper jaw, be- 
hind and zz nač to which is an almost hidden canine, 
partly covered posteriorly by two small premolars The 
characteristic tooth, an enormous elongated and flattened 
last premolar comes next ‘This peculiar tooth 1s evi- 
dently that which replaces the only one lost in this class 
of animals, and which 3s always large, particularly in the 
kangaroo-rats Internal to the posterior border of this 
tooth the minute true molar stands, just as ın the cats In 
the lower jaw two 1udimentary teeth aie sometimes pre- 
sent, followed by the peculiai laige premolai, and that by 
two small molars The muzzle was blunter than in most 
existing diprotodonts The stunting of the molars ıs 
correlative with the great development of the extraordinary 
premolar undoubtedly Piof Geivais has taken a cast of 
the inte1101 of the skull, and consideis that the brain ap- 
proaches the wombat most nearly Prof Owen originated 
and still strongly supports the idea that 7hylacoles “ was 
one of the fellest and most destructive of predatory 
beasts” Mr Krefft, of Sydney, was the first to call his 
opinion in question, and he gave a conjectural restoration 
of the then unknown anterior part of the skull and incisor 
teeth, which subsequent discoveries have in great measure 
confirmed. No doubt its nearest alliances are with the 
phalangers and kangaroos, which are neither of them 
carnivorous In the carnivorous marsupials, as in the 


I 
the genus, the dental formula is iz 
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cats, the canines are large and the incisors small It is 
probable that the uniqueness of the dentition indicates a 
peculiar diet, perhaps some form of food, of a vegetable 
nature, which has disappeared, as has itsconsumer Claws 
have -been found, piobably of this animal, they closely 
resemble those of the phalangets 


CaN ee el I RR HOA Oh O 
Cota pen 


NOTES 


Dr Derus has been appointed Professor of Chemistry at the 
new Naval College, 
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Ir 1s rumoured that Prof James Thomson of Belfast wall 
succeed to the Chair of Engineering at Glasgow Umversity, 
vacant by the death of Prof Macquorn Rankine 

Sin JoHN Luspock will, to-mght, at half past eight, lay 
before the Society of Antiquaries the iesults of his researches 
during a tour last autumn respecting the site of Troy. 


ACCORDING to a Berlin telegram, another coal-field of appas 
rently gigantic dimensions has been discovered in Cential Asia— 
the Chodshent district, near Sır Darya 


THE 7imes understands that an intense magneto-electnic light 
and an exceedingly powerful gashght will shortly be exhibited 
simultaneously on the north and west sides of the upper part of the 
Westminster Clock Tower Thecurrentin the former will be genc- 
rated by a comparatively novel and remarkable magneto-electiic 
machine moved by steam power, which a high authonity in this 
country pronounces to be a decided step ın advance of evely 
other machine of the kind The latter 12 ın operation at various 
lighthouses on the Insh coast, and may in favourable weathe: be 
seen at the distance of twenty-five miles The exhibitois have 
proposed that the trial shall be made at their own cost, except 
n very trifling particulars 


WE learn with regret that Mr. J. Glaisher, F R.S , has 1e% 
signed the secretaryship of the Meteorological Society, an office 
which he has held continuously (except duung his presidency) 
from the foundation of the society, of which he was one of the 
earliest promoters, in 1850 


Tue Vice-Chancellor of Cambridge has appointed Prof 
Tat, of Edinburgh University, Rede Lecture: for the ensuing 
year Prof Tait will deliver his lecture in the Easter term 


AN influential committee has been formed at Cambridge of 
members of the University and others for the purpose of having 
a portrait of Prof Cayley painted and presented to Trinity Col- 
A considerable portion of the sum required has been 


‘ already promised The portrait, which is being pamted by Mr 


Lowes Dickenson, 1s of the same size as that of Sir William 
Thomson, by the same artist, that has been recently placed 
in the Combimation Room of St Peter's College . The 
movement ıs supported by all members of the University, 
irrespective of college, and other admirers of Prof Cayley’s 
mathematical discoveries, the only reason for the piesen- 
tation of the portrait to Trmity (the professor’s own) 
College bemg that there is no public building m the 
University appropriate for the reception of portraits of dis- 
tinguished members ofthe University Everyone will be pleased 
at the compliment which will thus be paid to the most illustrious 
English mathematician of the age Subsciiptions may be sent 
to the treasurer, William Walton, Esq, Trinity Hall 


At the Annual Meeting of the Geological Society on Febru- 
ary 21, the Wollaston Gold Medal was awarded to Sir Philip 
de Malpas Giey-Egerton, Bat, F R.S , the balance of the pros 
ceeds of the Wollaston Donation Fund to Mi. J. W Judd, 
F GS, the Murchison Medal to Mi Wiliam Davies, of the 
Buush Museum, and the b vance of the Murchison Fun t to Prof, 
Oswald Heer of Zu ich, 
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WE- learn that the University of St. Andrews has conferred | floors The architecture of the building 1s to be a kind of 


the degie of LLD on Mr. E B Tylor, author of “Primitive 
Culture.” 


THE Royal Commission for Scientific Education and the Ad- 
vancement of Science still continue their sittings 


AT the general monthly meeting of the Royal Institution this 
week at which Piof Tyndall was present for the first time since 
his return from America, a resolution was unanimously adopted 
congratulating the Professor upon his safe armval in England, 
expressing satisfaction that the people of the Umted States had 
shared inthe advantages of his teaching, cordially welcoming 
him on his rehun to Ins own scientihe home, and wishing him 
continued health and prosperity Prof Tyndall was also thanked 
for his generous gift to the Institution of the splendid and 
extensive apparatus employed by him ın his lect ures ın America, 
and congratulated on the liberal spirit, and the love of science, 
which has led him to appropriate the profits of his lectures in 
the United States to the establishment of a fund to assist the 
scientific studies of young Americans m Europe 


Dr PETERMANN has received news from Afiica that Mikluchs 
\aclay, the Russian Traveller who was believed to be dead, 1s 
alive and well in New Guinea 


- 


PHYSICAL science in America has experienced a great loss in 
the death, mn the sixty-seventh year of his age, of Prof James 
licnry Coffin, of Lafayette College, ths sad event taking place 
on the 6th of February. Prof Coffin was a rative of Massa- 
chusetts, and fo. a time a professor in Willams College, where 
he planned the construction of Greylock Observatory on Saddle 
Mountain He became a member of the faculty of Lafayette 
College in 1846, where he has since filled the chan of mathe- 
matics and astronomy Prof Coffin 1s best xnown fiom his 
treatise on the ‘* Winds of the Northern Hemisphere,” published 
by the Smithsoman Institution ın 1851 At the tıme of his death 
he was engaged in a sécond edition of this work brought down 
to the present day, and extended so as to embrace the entire 
globe. He was a member of the National Academy of Sciences 
It 1s quite a curious comcidence that Captain Maury and Piof 
Coffin, who have given so much atrention to the subjects of 
atmospheric -cuirents, should have cied within a week of each 
other, and at the same age 


WHEN ıs the foundation-stone of our giand new Natwal 
History Museum to be laid? Js Government waiting for the 
advent of fine weather in orde: that the ceremony may be as 
auspicious and imposing as possibl.? We can haidly believe 
the curent- gossip that the fiscal authorities of the country have 
quietly retired the thousands said to have been voted for the 
purpose, m order that a saving might be effected m then ex- 
penditure, and a handsome surplus be vaunted of ın the forth- 
coming budget Meanwhile see what our young energetic, long- 
headed cousins on theother side are doing A new Natural History 
Museum is about to be eiected in New York 800 feet 
long.by 600 wide, which will be the largest building in 
America 100,0007 „was voted last winter by the legislature to 
commence it, and 200 men are already blasting for its founda» 
tions It ıs eventually to cost 2,000,000/ sterling, and fifteen 
years will be occupied in rts construction This great building 
1s to cover fifteen acres of ground and 1s to be situated on 
Montallan Squaie, facmg Eighth Avenue and Central Park 
The front portion 1s to be finished directly, and the back portion 
1s to be finished from time to time as needed, and as appropria- 
tions are made fo. ıt The material is to be grante The 
building 1s to be four stories high, with students’ rooms im the 
upper story, and rooms and shelves fo. specimens 1llustiatıng 
natural history, zoology, botany, and mineralogy, on the ground 


French Renaissance, similar to the Luxembourg or the buildings 
around Fontainebleau. 


A MAGNIFICENT present of Peruvian skulls has lately been 
received by the Anthropological Institute from Consul Hutchin- 
son‘of Callao, This lughly instructive series consists of 150 
specimers dug out- not gathered from the surface—of the old 
aboriginal burymg grounds or Pasamayo and of Ancon, 20 and 
30 miles noith, and from Ceiso del Oro about 100 miles south 
of Callao Twenty-four of these were taken by the Consul 
himself from the Huacas of Ancon, and are probably those of 
Chinchas or perhaps Aymaras We iecommend all anthropo- 
logists to take the opportunity now afforded for a few days, of 
visiting the collection which may be seen daily from 12 to 4 at 
the rooms of the Instttute. It 1s expected that the President 
(Piof Busk) and Dr Barnard Davis will each contiibute notes 
on the more remarkable of the skulls at the meeting to be held 
on the Ith inst 


PROF VAN DER SUNDE BAKHUYZEN has been appointed to 
the directoiship of the Leyden Observatory, the head-quarters of 
Dutch astronomy, as s 'ccessor to the late Prof Kaiser, whose 
death we not.ced in NATURE, vol vi p 354 Piof Bakhuyzen 
was a pupil of Kaiser’s 


WE hope shortly to give a brief notice of some recent works 
on the Echinode-ms, but in the meanwhile it may be well to 
mention that the following important contributions to ow 
knowledge of this group have within the last few weeks been 
published (1) Illustrated Catalogue of the Museum of Com- 
parative Zoology at Harvard College No vu —Revision of 
the Echini, parts r and 2 with forty mne plates Part 1 
contains Introduction, Bibliography, Nomenclature, Chrono- 
logical List, Synonymy, Geographical Distribution, Part 2 
contains Jichim of the eastern coast of the United States 
(2) ‘‘ Ophiuridarum navaium vel minus cognitarum descriptiones 
non null,” sy Dr C Lutken In this there 1s a most mter- 
esting chapte: on spontaneous division in stai-fishes (3) On 
the Ophiuroids collected by Dr Goes in the Josephine Expe- 
dition, with a Conspectus generum Ophiodermatidarum, by 
A Ljungman (4) A modest catalogue of the Echinodermata of 
New Zealand, with diagnoses of the] species, by Captan F W 
Hutton The first memoir in this st will mark an era in the 
study of the Echiar 


Pror Hyart, of Cambridge, Mass , by means of sections of 
the central spirals of Ammonites and Goniatites, has been able 
to obfain some valuable results on the subject of the Embiy- 
ology of Fossil Cephalopods He finds that the shell in its fist 
stage 1s represented by a globular sac, which is not retained in 
Nautilus Into this sac opens the fist whorl of the shell, and 
the others are coiled round ıt Prof “Hyatt has endeavoured to 
prove that the series of forms, so well known as depending on 
the amount of coiling or uncoiling of an elongated cone, 1$ 
epitomised in the life of the individual Nautilus o1 Ammonite, 
the young being at frst uncoiled, and the different degrees of 
coiling up findirg a permanent expiession in the genea of 
Ammoratida ' 


ORNITHOLOGISTS will be glad to hem tuat a new Indian 
ornithological journal entitled Stay Feathers, has just been 
staited by Mr Allen Hume, and published at Calcutta The 
introduc*ory nutrber contams the fust of a senes of articles by 
the Editoi, on the birds of Sindh, which will be welcomed by 
many It also includes the first draught of a ‘‘ Conspectus of 
the Avicauna of India and its dependencies,” now im course of 
publication 


THE discovery of the African money cowrie (Cyg: eamoneta) 
im the barrow graves of Pomerdmia, in 1868, has had the effect of 
exciting much speculation among aicheeologists, as to the mode 
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in which they could have been introduced ito the country 
Some twenty-seven of them were found in an earthen vase 
mixed with earth and sand, each one being notched so as to 
permit its bemg arranged with others upon a strmg Wagner 
is of the opinion that these shells must have been brought by 
the Phoenicians for the pumpose of bartering with the people foi 
amber 
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A closely allied species (C pantherina) was found in | 


graves in Swabia, which could not in any way have been | 


associated with the Pheenictans Jeitteles also menuons the 
occurrence, among certain prehistorie objects found near 
Olmutz, of a coral from the Indian Ocean, found very rarely in 
the Mediterranean ‘ 


MR EDWARD A BLYDEN has lately presented to Governor 
Hennessy, of Sierra Leone, a report of Ins mission to Falaba, 
in Africa, early in the year 1872 This 1oute carried him through 
a considerable portion of the less-known region of FEastein 
Afnca, and much information was denved, which ıt 1s proposed 
to embody hereafte: in a detailed work 


THE report of Major Powell of his survey along the Colorado 
of the West, during the year 1872, has just been printed by the 
US Congress, and embiaces as its most striking feature an 
account of a remarlable series of folds and faults in the earth’s 
strata, of the highest imterest to the geologist Numerous prac- 
tical results of value are recorded, especially the discovery of 
coal, salt, and metals Vey large collections of special ethno- 
logical interest were gathered An appropriation of 20,000 dols 
is asked for by the Major to continue the work dung the current 
year 


A BILL 1s now before Congiess providing an appropriation of 
20,000 dols, o1 as much thereof as may be necessary, for the 
purpose of having printed, at the government puiinting office, 
one thousand copies of the ‘* Descriptive Anatomical Catalogue 
of the Army Medical Museum ” 


Mr Joux Muir, in the Overland Aonthly, announces the 
existence of actual glaciers in the Merced group of Californian 
mountains, and remarks that the snow banks of Mounts Lyell 
and M‘Chue, of the Yosemite region, are true glacters as 
shown by the forward movement of stakes planted by him acioss 
the bank The central stakes were found to move forty inches 
in forty-six days, while the surroundings exhibit all the pecular- 
ties of glacieis in the form of moraines, & The Mount 
M‘Clure glacier 1s about half a mile ın length, and of the same 
breadth ın the bioadest part, and the Mount Lyell glacier is 
about a mule long 


A BILL has passed one bianch of the Legislature of 
Michigan estabhshmg a commission of fisheries, and appropriat- 
ing 10,000 dols for two years for purposes connected with the 
inciease of food fishes in the State 


In the Arstrahan dfechanie for December, a proposal ıs 
mooted for the formation of an association in the southern con- 
tinent, stmilai to our own British Association 


WE learn fiom the same journal, that a society 1s in course 
of formation m Victoua, on the basis of the London Society 
of Arts 


On Feb 9 there was a shock of earthquake at Antioch 


ON February 10 there were earthquake shocks felt at 
Durazzo in Turkey, and the 11th at Navalla ın Macubria, and 
on the 12th at Jajat also ın Turkey, these were serious in then 
consequences 


On Feb 14 theie was an cathquahe at Som (Tyre), Akka 
(St John d’Acre) and Jerusalem On the same day there was 
a hot stifimg wind on the same coast, at Beiroot, which made 
breathing difficult As the Imperial Meteorological Observatory 
at Pera, Constantinople, ıs now constituted under M. Coumbary, 
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with the aid of widespread telegraphs, we shall get better 
records of the earthquakes ove: the large districts of the Turkish 
empire Hutherto our information chiefly depended on the 
chance intelligence obtained by M. Charles Ritter, of the Ponts 
et Chaussées, and transmitted to Paris 





IN the Calcutia Englishman “A Bengalee” calls in question 
Mr Darwin’s statement that Bengalees shrug their shoulders 
He says he remembers having seen several of his countrymen, 
who had adopted English ideas and habits, shrug their shoulders, 
but never has he observed ıt in any unsophisticated Bengalee 
The remonstrance shows how widely the study of Mi Darwin's 
works 1s disseminated 


A NEW Octopus has been added to the Brighton Aquauum, 
mioom of the one whose unfortunate end we recently chro- 
nicled 


We learn from Les Aondes that under the superintendence ot 
M Geoffroy Saint-Hulaire, the sad havoc made during the 
late war upon the Pars Jardin a’ Acchmatation has been nearly 
repaired ‘The collection of anmals now numbers 6,148 head, 
valued at 158,370 francs , very nearly 5,000 animals have been 
added during 1872 The numbei of visitors during the past 
yeat has been 238,000 


A PRFLIMINARY meeting of skilled workmen was held on 
March 1, at the offices of the Working Men’s Club and Institute 
Unton, at which it was decided to form a Trades Guild of leain- 
ing, with a view of enabling skilled workmen to acquue a know- 
ledge of history, political economy, technical education, litera- 
tule, science and art 


WL learn from the Journ of Botany that Dr Erast of 
Caracas has been named by the Goveinment of Venezuela to fill 
the chair of botany in the University of Caracas, where Natural 
History has hitherto never been taught He 15 hkewise com- 
missioned with the foundation and management of a small 
botanic garden and the correspondent botanic museum [or 
the garden he will have the two large yards of the University 
building, both together 1,300 square metres large, which will 
give about 800 square meties available ground for planting 


A CATALOGUL 1» printed by M Rodembouiyz, head-gardener, 
and M E Morren, director of the botanic garden belonging to the 
University of Lidge, of upwards of 200 species of the interesting 
order Bromeliacea cultivated m 1t,—-an evidence of the zeal with 
which scientific botany 19 pursued in some quarters on the 
Continent 


WE see fiom the Cylon Observe: that that paper has been 
attempting to runa ‘‘pizeon express” between Galle and Co- 
lombo, and would very likely have succeeded, had not a blood- 
thirsty civet cat wiggled heiself between the narrow bars (11 ın 
apart) of the dovecot, and hulled off five of the finest pigeons in 
training , m evely case 1t had cut the jugular vein and sucked 
the blood The Observer hopes, however, that ere many weeks 
other pigeons, now 1n traming, will be regularly bringing fiom 
Galle to Colombo the budgets of news, written and printed on 
thin paper for the special pui pose 


THE additions to the Zoological Society’s Gardens duune the 
last week include a Rose hill Parakeet (Pfatpces cus ex mius) 
and a Crested Ground Partakeet (Calofsitta nowe holland) 
fiom Australia, presented by Mr Grifiths Smith A Crested 
Screamei (Mauna chavaria) from Buenos Ayres, presented by 
Mrs Wilson ‘Two Black-eared Marmosets (/fepule penuillata) 
from Brazil, presented by Mrs Bischofsheim A White- 
throated Capuchin (Cebus Ayfoleucus) from the US of 
Colombia , a Puma (Fels concolor) fiom Cartagena , an Ocelct 
Feits pardalis) from Savarilla , and a Ponce Alkeii’s Curassow 
(Crax Alberts) from Cartagena, purchased, 
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THE THEORY OF EVOLUTION IN GERMANY 


PROF HAECKEL, of the Univeisity of Jena, may be re- 

garded as the most eminent living representative of the doc- 
trme of evolution in Germany He has wona name for himself 
durmg the last ten years as the author of several remarkable 
works ın various sections of Natural History , specially should 
be mentioned his monograph on the Radıolar:a (Berlin, 1862), 
which 1s, according to Huxley, one of the most solid and mpor- 
tint contributions to zoology that have appeared for a long time 
We owe also to him a monograph on the Monads (Journal de 
Sena pour la Médecine, &c, 1868), the simplest of known 
organisms, and another on the Geryonde or Hydroneduse 
(Lerpzig, 1865), a history of the development of the Szpheno- 
phore, a work clowned by the Academy of Utrecht (1869) , 
a pape: on the Sarcode bodies of the AA:zofote (in the Four nal de 
Zoologie Scientifique, Leipzig, 1865), ‘‘ Considerations on the 
Division of Labour in Nature and among Men” (in the collec- 
tion of scientific tieatises of Virchow and Holzendorff, 1869) , 
and an essay on the ‘‘Ongin and the Genealogical Tree of the 
Human Race” (ın the same collect:on, 1868 , znd edition, 1870) 
There has just appeared a monograph cn the Calcareous 
Sponges (See NATURE, vol vn p 279), on which the 
author has been engaged for five years But his principal work 
1s undoubtedly his “ Morphology of Organisms,” m which he 
has condensed the result of all his researches, and unfolded his 
views on Nature asa whole, its history, its constitution, and its 
development if 1s a learned treatise on natural philosophy, in 
which the author has adopted out and out the system of 
Darwin Indeed, on more than one pomt he goes much 
farther than his master, and does not shrink from any of 
the extreme consequences of principles which are simply stated 
by the English philosopher ıt may with truth be said that he 1s 
more Darwinian than Darwin himself He aims, in fact, at 
fillung up the chasm which separates the organic and inorganic 
kingdoms, and 1s inclined to endow with life everything that has 
being, down to crystals and the smallest molecule of matter 
Haeckel, with his comprehensive and philosophic mind, has 
more than once applied the theory of evolution to certain moral 
phenomena, and notably to politics, while Darwin has always 
shown considerable reserve in this direction With respect, also, 
to the simian origin of man, he is much more explicit and pre- 
cise than the English naturalist In short, as he does not con- 
fine himself simply to the exposition of theones and puinciples, 
as he seeks to recover the marks of development ın the particular 
genealogy of animal and vegetable organisms, he 1s compelled to 
commit himself to a great number of hypotheses, whose boldness 
itis impossible to deny We do not speak thas in the way of 
reproach , we are none of those who think that science can live 
on experiment alone, hypothesis has always preceded expert- 
ment,,ard has seemed to incite and throw light upon it, it 1s 
the torch of induction, and without it she human mind would be 
doomed to sterility Goethe has truly said that bad hypotheses 
are better than none at all All that we ought to insist on 1s, 
that a hypothesis be abandoned the moment 1 1s found to con- 
tiadict certain facts, or when the same facts are more satisfactorily 
explained by a new hypothesis One hypothesis may be better 
than another in three pomts—(1) when 1t accounts for a greater 
number of facts , (2) when it explairs them by a smaller number 
of causes , and (3) when it makes use only of hnown causes, and 
involves a smaller number of accessory hypotheses This 1s why 
Darwinism ıs preferable to supernatural hypotheses, it only 
apples to the whole round of natural phenomena causes which 
undoubtedly explain particular facts—natural selection, adapta- 
tion, and heredity. 

Haeckel has with justice observed that 1f the doctrine of evolu- 
tion has not yet been universally adopted, it ought to be attri- 
buted to the want of philosophic culture on the part of the 
great majority of contemporary naturalists , and this reproach 1s 
specially deserved by France, where Darwinism has hitherto 
been much le-s understood thanin England and Germany ‘‘ The 
numerous eirors of speculative philosophy during the first thirty 
years of our century have brought such discredit on philosophy 
as a whole among the advocates of the exact and empirical 
method, that the Jatter at present labour under the strange de- 
lusion that the edifice of the natural sciences can be built up by 
means of facts alone without philosophic connection,—with 


* Translated from an article by M Leon Dumont m Ze Revue Serenti- 
4que for January 25, 1873. 
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simple notions urenlightened by any general conception If a 
purely speculative work undisturbed by the indispensable con- 
ditions of empirical facts 1s a chimerical edifice whose inanity 1s 
exposed by the firs: experiment, on the othe: hand, a purely em- 
pincal doctrine, composed exclusively of facts, 1s only a formless 
heap, unworthy of the name of structure Rough facts are not 
the only matenals , philosophic thought alone can rear them 
into a science. From this absence of the power of philoso- 
phising among naturalists proceed those gross mistakes m the 
elements of logic, that incapacity to draw the simplest conclusions, 
which aie too clearly seen at the present day in all branches of 
the natural sciences, but particularly in zoology and botany ” * 

Haeckel has given a résuméof his theories as a whole 
in a senes of lectures delivered at Jena yn the Winter of 1867-68 
These lectures have been re-published under the title of “ Natural 
History of Creation ” (Berlin, 1868 , 2nd ed 1870), m a volume 
which has already gone through several editions What follows 
1g an analytical exposition of the most important parts of this 
work The three sections which immediately follow contain the 
substance of the 12th, 13th, 14th, and 15th lectures, which 
form a division of Haeckel’s work under the title of ‘‘ Principal 
Charactei:stics and Fundamental Laws of the theory of Evolu- 
tion ” Haeckel discusses those facts of Embryology, Palæon- 
tology, and Chonology, or the geographical distribution of living 
beings, which are calculated to throw light upon the science ot 
the development of species. 


Embryology 


It 1s astonishing how much ignorance even now prevails upon 
the embrvontc development of man and ammals generally. 
Just as the originator of the theory of evolution—Lamaick—had 
to wait half a century before Darwin came to rescue his doctrine 
from oblivion, and impart to ıt new lfe, so Wolff’s theory of 
Epigenests, publisLed in 1759, remained almost unknown tll 
1803, when tkere appeared Oken’s ‘ History of the develop 
ment of the Intest:nal Canal” It was only then that the study 
of Ontogenesis began to spread, and soon there appeared the 
classic researches of Pander (1817), and Baer (1819) The 
latter especially, ın a book which marks an epoch (‘' History of 
the Development of Arimals”), has established the most impor- 
tant facts of the embryology of the vertebrates with so much 
intelligence and philosophic depth, that his doctrines have 
become the indispensable basis for the study of that group of 
animals to which men belong 

At the outset of his existence, man, like every other 
animal organism, 18 only an egg, a simple little cell, whose 
diameter 1s only one-fourth of a millimetre at the most It 
differs from the primordial cellule of the other mammalha only 
in its chemical constitution and the molecular composition of the 
albuminous matter of which the egg essentially consists And 
yet these differences cannot be directly perceived by any means 
at our disposal, but we are compelled by induect conclusions 
to suppose their existence as the prime cause of the differerce in 
individuals The human egg encloses all the essential elements 
of a simple oiganic cellule a protoplasm which bears the name 
of ztellus, and a nuc'eus or germinal vesicle This nucleus is a 
small sphere itself enclosing another nucleus much smaller still, 
the zucleolus, exteriorly the protoplasm ıs enveloped by a mem- 
brane which 1s known by the name of zona pellucida “The eggs 
of many of the lowe: animals, as the greater part of the medusæ, 
are on the contrary naked cells, which do not pos-ess this 
envelope 

As soon as the egg of the mammal 1s-completely developed, 
it leaves the ovary and descends, by the narrow cenal of the 
oviduct, into the uterus, where, after fecundation, it becomes an 
embryo This transformation is thus brought about —the 
original cellule becomes divided mto two cellules , on the pii- 
muitive nucleolus are formed two new specks, and the nucleus 
becomes separated into two vesicles, each of which takes with 
it half of the protoplasm The result of this process is that m 
the heait of the vitelline membiane, which alone is not divided, 
two cellules are found in juxtaposition, differing from the o1 iginal 
only in bemg unenveloped Each of these new cellules is in 
its turn divided into two others, so as to form four, which in 
the same way become exght, these eight, sixteen, and so on , these 
successive segmentations producing an agglomeration of cellules, 
in ontward appearance resembling a mulberry The further deve- 
lopment consists in these cells assuming the shape of a sac (vesecuda 
blastodermica), m the mterior of which a liquid collects , Shortly, 
on a pomt of the wall which 1s composed of these cells 
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is produced a disc-hke coagulation, their number rapidly 
increases, and this particular condensation becomes the embryo 
strictly so called, while the remainder of the blastoderm 
serves only for its nourishment. The embryo soon begins 
to broaden into the form ofa biscuit Three leaves or layers of 
cellules can be distinguished, superposed lıke envelopes upon 
each other, and each having its particular place m the constiuc- 
tion of the hving bemg , from the exterior leaf is formed the 
epidermis and the central parts of the nervous system, the spinal 
marrow and the brain, from the central layer is formed the m- 
tenor membrane which lines the digestive canal from the mouth 
to the anus, with all the glands that are attached to 1t (the lungs, 
the liver, the salivary glands, &c ) , the mtermediate layer 1s the 
source of all the other organs 

The processes by which the three layers of cellules give birth 
to the most complicated organs can all be reduced—(1) To new 
segmentations, and consequently to an increase in the number of 
the cells , (2) To the division of labour or the differentiation of 
these cellules , (3) To the combination of these cellules, diffe- 
rently developed The cellules which comprise a living orga- 
nism may thus be compared to the citizens of a state, some of 
whom have one set of functions to perform, others another , 
the division of labour, and the organic perfection which results 
from it, enables the state to accomplish certain undertakings 
which would be impossible to isolated individuals Every living 
organism composed of many cellules resembles a sort of republic 
capable of accomplishing certain orgame functions, which could 
not be discharged by a single cell, an amaba, or a monocellular 
plant No rational mind would seek to explain by superhuman 
intervention the public weal which accrues to political society, 
from the harmony of particular actions , so also in the organism, 
all the adaptations to ends ought to be regarded as the natural 
and necessary consequence of co-operation, of the differentiation 
and the perfection of the cellules, and not as the intentional work 
of a supernatural will 

Until the brain begins to show itself distinctly, ıt 1s scarcely 
possible to recognise any difference between the embryos of the 
different vertebrata, or at least of the three superior classes— 
reptiles, birds, and mammals Why, then, should any one now 
refuse to admit the most important consequence of the theory of 
evolution, according to which men have descended from simious 
or even inferior mammals? Are the phenomena of the develop- 
ment of the individual man, the earliest characteristics of which 
are given above, less marvellous? Is it not in the highest degree 
astonishing that all the vertebrate animals, belonging to the most 
diverse classes—fishes, amphibia, reptiles, birds, and mammals 
—cannot, mn the earliest stages of their embryonic development, 
be distinguished from each other, and that even at a much later 
stage, when reptiles and birds are distinctly separated from 
mamwmalia, man and the dog are still almost identical? The 
development of the individual (ez/egeneszs) 1s as difficult to ex- 
plain as that of the species (PAylogeneses) It may be even said 
that it 1s still more so, seeing that ıt has an infinitely shorter time 
in which to be accomplished The former 1s nothing more than 
a compact reproduction of the latter, and Haeckel mghtly finds 
in this parallehsm the most incontestible proof in favour of the 
theory of evolution Man and the superior vertebrata reproduce 
in the earlier phases of their development conditions which last 
through the life of the lower orders of fishes , they then pass into 
forms which are characteristic of the amphibia, the marks of the 
mammala appear only at a later stage, and even here are dis- 
covered a succession of degrees which correspond to the charac- 
ters of differenf species or families It 1s the same order in 
which the paleontological history of the earth shows us the suc- 
cessive production of the different animal forms—first the fishes, 
then the amphibia, next the inferior mammals, and last the 
superior mammals 

Side by side with these two orders of evolution there is a 
third parallel with them 3t 1s that which 1s found particu- 
larly expounded m the works of Cuvier, Goethe, Meckel, 
Johannes Muller, Gegenbaur, Huxley, and forms the subject of 
comparative anatomy. This science seeks to determine what 1s 
common to the forms of different species, and studies hving 
beings from the pomt of view of the scale of perfection In 
this respect also we find that fishes, amphibia, and the infeftor 
mammals stand in the same relation to man as from the stand- 
point of embryonic evolution and of paleontology Now, this 
triple parallelism of individual development, of palzeontological 
development, and of systematic development, is completely 
explained by the theory of fiansformation, by the laws of 
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heredity and adaptation, while no opponent of the theory of 
evolution has ever been able to account for it in a natural and 
philosophic manner Haeckel concludes from this that we 
shall be compelled to admit Lamarck’s theory of evolution, 1f we 
are not led to accept Darwin’s theory of selection 
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SOCIETIES AND ACADEMIES 
LONDON 


Royal Society, Feb 20.—‘fOn the Anatomy of the Land 
Planarians of Ceylon” By H N Moseley, M A, Exeter Col- 
lege, Oxford 

Two new species of Land Planarians from Ceylon are described 
as belonging to the genus Bipalium (Stimpson), B Ceres, the 
other to that of Ryzchodemus, R Thwartesi, 

With regard to the habits of Bralu, the most interesting 
facts noted are that these animals use a thread of their body- 
shme for suspension ın ar, as aquatic Planarians were ob- 
served to do for their suspension in water by Sir J Dalyell, and 
the cellar-slug does for its suspension m air The anatomy of 
the Plananans was studied by means of vertical and longitudinal 
sections from hardened specimens The skin in Arfalium and 
Rynchodemus closely conforms to the Planarian type, but 1s more 
perfectly differentiated histologically than ın aquatic species, and 
approaches that of the leech in the distribution, colour, and 
structure of its pigment, and especially in the arrangement of the 
glandular system The superficial and deep glandular systems of 
the leech are both here represented In 2 Ceres peculiar glan- 
dular structures exist, which may foreshadow the segmental 
organs of Annelids, ıt being remembered that these segmental 
organs are solid in an early stage of development Rod-hke 
bodies are present in abundance, though, singularly enough, Max 
Schultze failed to find any m Geoplana These rod-like bodies 
are probably homologous with the natl like bodies of Nemer- 
tines ; and t 1s possible that the sete: of Annelids are modifica- 
tions of them 

The muscular arrangement 1n 22palzzm, which ıs very complex, 
throws great light on the homologies between the muscular layers 
of Zurbellarza and those of other Vermes In Szdahum there 
ig an external circular muscular coat, which even presents the 
same imbricated structure which 1s found in 1t m leeches and other 
worms In Dendrocelum lacteum there 1s also an external circu- 
lar coat In cases where a distinct external circular muscular 
coatis absent, it 1s represented by a thick membrane, which 1s 
very probably contractile AH Turbellanans are built on the 
same essential type, as regards muscular anangement, as are 
other worms The general muscular arrangements in the bodies 
of the Brpalum and Rynchodemus have become much modified 
from those of flat Planarians by the pinching together and con. 
densation of the body, but they are nevertheless referable to the 
same type 

The digestive tract consists of three tubes, one anterior, two 
posterior, as in other Planarians, and as in the embryo leech 
before the formation of the anus Charactenstic of land Plana- 
nans, and consequent on the condensation of the body, is the 
absence of all diverticulze from the inner aspects of the two pos- 
terior digestive tubes The close approximation of the intestinal 
diverticula in Bipgahum and Rhynchodemus, and the reduction 
of the intervening tissue to a mere membranous septum, 1s very 
striking, and seems to foreshadow the condition of things in 
Annelids The great difference in the form of the mouth m 
Rhynchodemus and Bipatium 1s also remarkable, considering the 
many points mn which these forms are closely allied 

A. pair of large water-vascular trunks, or, as they are here 
termed, primitive vascular trunks, are conspicuous objects in 
transverse sections of the bodies of Brpalum and Rhynchodemus 
A pecuhar network of connective tissue is characteristic of these 
vascular canals on section, and 1s shown to present exactly 
similar features in Leptoplana tremellaris, Dendsocalum lacteum, 
and Bothriocephalus latus ‘The close agreement im the relative 
position of the oviducts to the vascular canals m Dena) ocælum 
and our land Plananans 1s very remarkable The nerves and 
ganglia of Planarians lie within the primitive vasculai system, as 
do the corresponding structures within the primitive body-cavity 
of the leech 

A small marine Plananian was found to contain hemoglobin 
In Aipahun there aie a series of separate testes disposed in 
pairs, asin the leech In RAynchodemus the testicular cavities 
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moie closely packed, and follow no such definite arrange- 
eden! The ae aie simple sacs in both Szpaluem and RAyn- 
chodemus, and are placed very far forwards m the head, a 
long distance from the uterus In Aigalnem, short branches 
given off from the posterio1 positions of the oviduct are the rudi- 
ments of a 1amufied ovary, such as exists in Dewdrocelum lac- 
Zum The organs described as nervous ganglia by Blanchard 
in Polycladus ae almost certainly its testes and ovaries, and 
therefore the arrangement of these bodies in Polycladus 1s the 
as that m Sipaliem 
The nervous ace 1s 11] defined, but appears to consist of a 
network of fibres without gangl.on cells, which lies within the 
vascular canals 
a eae eye-spots are piesented m Braum, most of them 
being grouped in certain regions in the head, but some few being 
found all over the upper surface of the body, even down to the 
tal In Rhynchodemus two eyes only are present All grada- 
tions would appear to exist between the simple unicellular eye- 
spot of Bipalium and the more complex eye of Lepioplenu or 
Geodesmus, where the lens 1s split up nto a series of 10d-like 
bodies, forming apparently a stage towards the compound eyes 
of Articulata 
In considermg the general anatomy of Djalin, it 1s impos- 
sible to help bemg struck by the many po-nts of resemblance 
between this anımal and a leech Mr Herbert Spencer has, m 
lus ‘* Principles of Biology,” placed a gulf between Planarians 
and leeches by denoting the former as secondary, the latter as 
tertiary aggregates, so called because consisting of a series of 
secondary aggregates formed ore behind the other by a process 
of budding itis obvious, however, that a single le:ch 1s directly 
comparable to asmgle Bipaliwmn The successive pairs of testes, 
the position of the mtiomittent generative organs, the septa of 
the digestive tract, and most of all, the paw of posteior cæca, 
are evidently homologous m the two animals Further, were 
leeches really tertiary aggregates, the fact would smely come out 
n their development, or at least some indication of the mode of 
their genesis would survive 1n the cevelopment of some annelid 
Such, however, 1s not the case The young worm or leech is at 
first unsegmented, like a Planaritn, and the traces of segmenta- 
tion appear subsequently ın it, jast as do the protovertebrie in 
veitebrates which Mr Spencer calls secondary aggregates If 
Mr Spencer's hypothesis was correct, we should expect to find 
at least some Annelid develop ng .ts segments in the egg as a 
series of buds It 1s not, of course, here meant to be concluded 
that Annelids are not sometimes in a condition of tertiary 
aggiegation, as WVazs ceitainly is when in a budding condition, 
but that ordmarily they are secondary and not tertiary aggre- 
gates, and if so, then so also are Arthropoda 
‘On anew Locality of Ambh gomite, and on Montebuasite, a 
new hydrated Alumımum and Lithium Paosphate” By M 
Des Clotzeaun 


. Geological Society, Feb 5, Warington W Smyth, F RS, 
vice-president, 1n the chair The following communication was 
read —‘*On the QOolites of Northamptonshire —Part IT” 
By Samuel Shaip, FGS Tn tue first part of this memoir the 
succession of beds in the neighbourhood of Noithampton was 
shown to be as follows — 


Clay 

White Iamestone 

Clay with Ferrnginous Band 

(** Upper Estuarine ”’) 

Line of Unconformity 
Sand with Plant Bed 

(“ Lower Estuarine’) 
Variable Beds 
Ironstone Beds 
Upper Inas Clay 


The Great Oolite limestone of this sectioun has been con- 
founded, even up to the present tine, with a Lmestone (frequently 
Oohtic) which occurs between Ketering and Stamford, 1s pre 

valent about the latter town, extends through Rutland and Lain- 
colnshire (where it attains a thickness exceeding 2co feet) and 
into Yorkshire, which limestone has been dist.nguished by Mr 

Judd as the ‘‘ Lincolnshire limestone ” The object of the author 
was to show that these two limestones were distinct, and that 
while the former was of the Great Oolite period, the latter as 
certainly belonged to the Inferior Oolite, and in citing evidence 
in proof of this position upon stratigraphical and palzontological 
grounds, he gave a general account of the geology of the northern 


Gieat Oolite 


Noithampton 


fi 
Gand Inferior Oolite 
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division of Northamptonshire, ilinstrating his description by the 
exhibition of numerous fossils gathered from the various beds 
and localities referred to Between Northampton and Kettering, 
the Great Oolite limestone 1s the surface rock , and imtersecting 
valleys upon that Ime, and the escarpment of the Ise valley, a 
mile east of Kettering, exhibit this sequence of beds — 


Great Oolite Limestone 

Upper Estuarine Clays 
Lower Lstuarme Beds 
Ferrugmous Beds 


Clay 


And this section, w:th the successive superaddition of Great 
Oohte, Clay, Cornbrash, Kelloway Rock, and Oxford Clay, 1s 
continued due east across the country to the Valley of the Nene, 
and on into Huntingdonshire Upon the same Ise escarpment, 
abo.t a mile north-east of Kettering, the thin end of the wedge 
of the Lincotnshire limestone 1s seen to come in, and this 
sequence, for the first time, ts presented — 


Great Oolite 


Inferior olite Northampton 
Sand 


t pper Lias 


Limestone 
Upper Estuarine Clays 


33 23 
Inferior Oalite LINCOLNSHIRE LIMESIONE (very thin} 


m a Lowe: Estuarine Beds } Northampton 
Feiruginous Beds Sand 


3? +e 
Upper Lias Clay 
The same sequence, with the occasional supcraddition of the 
Great Oolite Clay, was shown to be repeated upon the western 
escarpment of the Ise, at Glendon, Barford Bridge, nea. Rock- 
nglam at Weekly, ane at Geddington (the ILancolnshire ume- 
stone increas.ng in tluckness at every advance), and to occur 
over and over agam upon innumeiable cscarpments in the 
counties of Northampton, Rutland, Lincoln, and York, offermg 
unm..stakeable and mcontrovertible evidence of the tue stiati- 
graphical position of the Lincolnslure limestone 


February 21 —Annual General Meeting His Grace the Duke 
of Aigyll, KT, F RS, president, mm the chair The Secretary 
read the Reports of the Council, and of the Library and Museum 
Committee The general position of the Society was descirbed 
as satisfactory, ard tke number of Fellows is said to have 
essentially increased 

In piesenting the Wollaston Gold Medal to Sn Philp de 
Malpas Giey-Egerton, Bart I RS, FGS, the president 
spoke as follows —“Sir Philip Igerton,—I consider myself 
fortunate in beng tie organ ot tre Geological Society in pre- 
senting you with the Wollaston Medal, waich has been awarded 
to you by the Council for the present year The eminent ser- 
vices which you have rendered to gevlogy during a penod now 
extending over forty years have long been familiar to scientific 
men, and have given you moie than a European reputation 
These seivices have been so great and so universally recognised, 
that the only difficulty I now have is not ın assigning grounds 
for the vote which I have the pleasme of announcing, but im ex- 
plaizing why it hes been so long delayed That deiay has been 
occasioned, I believe, solely by the fact that you have yourself 
been so long an honoured member of the Council whose duty it 
is to consider the c‘auns of geologists for the honours of this 
Society , and whatever influence you have had ın that b dy has 
doubtless been exerted in favour of others to the eacluon of 
yourself It 1» at least some compensation foi the loss which 
the Council sustains in your absence that ıt 1s now able to accord 
1 1ecognmition wuch has long been due The-many papers 
which you have contributed to this Society fiom 1833 down to 
the present time are a sufficient indication of the wide 1ange of 
your obseivations But the special attention you have bestowed, 
and the light you nave tmown on the structure and affinities of 
fossil fishes ard reptues, have been of the highest valu., and 
nave formed in the aggregate a most impoitant contnbution to 
our knowledge of the history of organic hfe I have the highest 
pleasure in now handing to you the Wollaston Medal ” 

-z Philip Egerton, in reply, sad —‘*My Lord President, 
I know not whether it 1s owing to the poverty of the English 
language or to my unskilfulness in use of it, but I am quite at a 
loss for words xdequate to express my appreciation of the peat 
and unexpected hunour conferred upon me by’the award of the 
Wollaston Medal, ana for appropriate terms to convey ta 
your Grace my acknowledgments of the kind, but too 
lattermg terms you have used in communicating the decision of 
the Council, and my embarrassment 1s increased by the con- 
sciousness that, in comparison with those dlustrious names 
which already adorn the Wollaston roll, I am qutte unworthy 
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of this great distinction I cannot presume to think that the 
humble contributions I have been enabled to make to geological 
knowledge (and indeed to but a Inmuted branch of 1t) can have 
been weighed ın the balance agamst the labours of many others 
on both sides of the Atlantic, whose lives have been devoted to 
geologicaliesearch, but who have not yet attained the distinc- 
tion awarded to me to-day In comparison with these my 
claims are quite insignificant I must therefore look elsewhere 
to discern the motive which has imfluenced the Council 
in selecting my name on the present occasion in pre- 
ference to others whose scienti‘ic claims are far greater than 
my own, and I think I am mght in assigning it to a desire 
on their part to recogmse, encourage, and occasionally 
reward the labour, of those who although their lot in hfe 
has heen cast in a sphere entailing many paramount duties 
which ought not to be neglected, nevertheless devote their 
letsure time to the promotion of scientific research rather than 
waste 1t in frivolous and unproductive amusements In this 
sense I interpret the mind of the Council m awardmg me this 
medal, and mn this sense, as also as a stimulus and incentive to 
perseveie in the cause of that science in which I take so deep an 
interest, and from the study of which I have derived so much 
intellectual enjoyment, I can, without arrogance, most gratefully 
acceptit May I be permitted to add, that if anythmg could 
enhance the feelings of gratification I experience in receiving 
this, the due szbbou of geology, it 1s that it is presented by a 
President who, althuugh occupying the highest social rank, and 
called by our gracious Sovereign to fill the highest offices of 
State, entailing most onerous dities and grave responsibilities, 
has nevertheless devoted himself to the study of scientific pro- 
blems, and has inscribed for himself a name on the tablets of 
scientific literatuie, undelible so iong as the Reign of Law shall 
continue to exist ” 

The President then presented the balance of the proceeds of 
the Wollaston Donation-Fund to Mr J W Judd, E GS, and 
addressed him as follows —‘‘Mr Judd,—TI have much pleasure 
in delivering to you the awaid of the Council of this Society in 
recognition of your valuable researches in the Neocomian and 
Jurassic 10cks of England, 1esearches which you are now extend- 
ing With such marked success to the Secondary and Paleozoic 
rocks of Scotland I rejoice to know that you are to cariy to 
an investigation of the West coast of Scotland the experience 
and knowledge you have shown in your iecent account of the 
Secondary rocks of the East coast The scattered and broken 
remains of the Oolites in the Hebrides constitute a most nte- 
resting field of investigation , and a detailed examination of them 
conducted by you cannot fail to cast important light on many 
geological problems of the highest interest to our science ” 

Mi Judd made the following reply —‘‘ My Lord President, —— 
The recollection of an occasion like the present may well be 
cheiished by a student of science as an incentive to exertion 
second only to the enthusiasm of reseaich itself Having learned 
to look to this Society, and never in vain, for the encouragement 
of sympathy and the guidance of criticism, it is with especial 
gratification that I receive this mark of confidence at the hands 
of my teachers and fellow-workers When I think of the origin 
and traditions of this bequest—the objects contemplated by its 
illustrious founder, the distinguished geologists who have been 
its former iecipients, and the important researches to which ıt 
has been made contributory—I am deeply impressed by the trust 
which you have reposedin me Itis my hope that by earnest 
Jabour I may be able to testify that my feelmgs of gratitude are 
not evanescent, nor my sense of responsibility light, in connec- 
tion with the great honour which you have this day done me ” 

The Jiesident then presented the Murchison Medal to Mr 
Wiliam Davies, of the Brittsh Museum, and addressed him as 
follows —‘‘Mr Davies,—I have much pleasure in delivering 
to you the Murchison Medal, which has been awarded to you by 
the Council of this Society in 1ecognition of the services you 
have rendered to Palvontofogy, m the skull and knowledge you 
have displayed ın the reconstruc'ion of extinct forms of hfe I 
have the more pleasure in giving this medal, as I beleve you 
will have the greater pleasure in receiving it, from the fact that 
it is the first award made under and in fulfilment of the will of 
the great geologist and excellent man whose loss we have all 
had so lately to deploie ‘I trust ıt may long serve to stimulate 
others to such serves as you have rendered, and which have 
appeared to the Council of this Society to make you a worthy 
recipient of the First Murchison Medal ” 

Mr Davies in reply said —‘ My Iod Duke, I dese to 
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return my most sincere thanks to you. Grace as President, and 
to the Council of this Society, for the honour they have con- 
ferred upon me in awarding me the Murchison medal It is 
extremely gratifying to find that the humble services I have 
rendered to Palzcontological science have been so kindly appre- 
ciated and deemed worthy of this high recognition The pleasure 
1s greatly enhanced by the fact that I have never considered my 
scientific work of sufficient importance to deserve any recog- 
nition—the acquisition of scientific knowledge and the happiness 
of communicating ıt to others having, in my own case, been its 
own reward I shall now feel ıt to be my duty as well as my 
ambition to render myself more worthy of the distinction ycu 
have this day conferred upon me—one whi h has also an especial 
significance to a servant of that great Nstional Institution for 
which Sir Roderick Murch son so long and beneficially acted as 
a Trustee ” 

The President then delivered to Prof Ansted, F RS, For. 
Sec , for transmission to Prof Oswald Heer, of Zurich, the 
balance of the Murchison Fund, and spoke as follows —‘*M), 
Secretary,--The labours of Prof Hee: in fossil botany and ente- 
mology have this year been recognised by this Council in the 
vote of the Murchison Fund No branch of Paleontolopy 
requires more minute research, more caieful comparisor, 
more circumspect conclusions—and there are none, I may 
add, which, when so conducted, are richer m suggestions 
on the history of geological change The fragmenta y 
character which generally belongs to terrestrial and especial y 
to botanical remains, places the study of them under special 
difficulties, difficulties which have been met wita special skill by 
Prof Heer The remains of the Miocene flora are connected 
with some of the most perplexing problems of our science, and 
the ight which has been thrown upon them by Prof Heer more 
than deserves the recognition which I have now the pleasure cf 
delivering into your hands for trnnsmrssion ‘to that distinguished 
man This is the second maik of recognition which this Society 
has given to Prof Heer, the Wollaston Donation Fund having 
been voted to him in 1862 ” 

Prof Ansted having suggested that Sir Charles Lyell, as a 
particular friend of Prof THeer’s, might very appropriately speak 
in his name, Sir Charles Lyell in reply referred biefly to the, 
nature of Prof Heers woik, and said that he was sure that 
gentleman would appreciate highly this renewed expression of the 
interest taken by the Geolozical Society in bis pursuits Sir 
Chailes Lyell remarked further, that ne was particularly gratified 
that this award had been made at the present time, as Prof 
Heer was well advanced in years and in an exceedingly infirm 
state of health, so that perhaps another opportunity of showing 
him respect and sympathy might not occur 

The President then read his Anniversary Address, in which 
he discussed the phenomena of denudation, referiing especially 
to the influence of subterranean and other movements of the 
crust of the carth upon the denudation of its surface, and dis- 
puting the gieatness of the denuding effects of glacial action 
The Address was prefaced by biographical notices of deceased 
Fellows, including Prof Sedgwick, Dr Kelaart, Mr Augustus 
Smith, Mr N Beardmore, and Piof Pictet —The Ballot foi 
the Council and Officers was taken, and the following were duly 
elected for the ensuing year —President the Duke of Argyll, 
KT, ERS , Vice-Presidents Prof P Martin Duncan, 
ERS ,R A C, Godwm-aAusten, F RS , Joseph Prestwich, 
ERS, Prof A C Ramsay, LLD, ERS Secretaries 
John Evans, k RS , David Forbes, FRS Foreign Secre- 
tary Wanngton W Smyth, E.R S Treasmer J Gwyn 
Jeffreys, F RS Counel Prof D T Ansted, F RS , the 
Duke of Argyll, W Carruthers, FR S , Prof P M Duncan, 
FRS , Sr P de M G Egerton, Bart, MP,FRS,R 
Etheridge, F RS , J Evan, FRS , J Wickham Flowe:, 
D Forbes, FRS , Capt Douglas Galton CB, FRS, 
R A C Godwin-Austen, E RS ,J Whitaker Huke FRS, 
J Gwyn Jeffreys, EF RS , Sir Charles Lyell, Bart, FRS , 
C ai Meyer, J Carnch Moore, ERS , J Prestwich, 
ERS , Prof A C Ramsay, FRS, R H Scott, ERS, 
W W Smyth, FRS , Piof J Tennant, FCS, W 
Whitaker, Rey T Wiltshne, MA, FLS 


Meteorological Society, Feb 19 —Dr J W Tupe, president, 
in the chan The following papers were read -—-‘‘A de- 
scription of an electrical self-:egisturinz Anemometer and 
rain-gauge,” by the Rev F W Stow, MA The general 
principle on which the registering apparatus is constructed is 
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that of the Morse telegraph instrument as worked in America 

The tape ıs drawn bya clock at the uniform rate of 6 inches 
per hour As it passes over a grooved brass roller, holes are 
panched in it by a sharp steel pomt, drawn down. by an electro- 
magnet whenever the electric c.rcutt 1s completed, and drawn 
back by a spiral spring when the contactis broken There are 
two grooves 1n the roller and two electro-magnets, one of which 
1s worked by the anemometer, and the other by the rain-gauge 

Thus, when both magnets are m operation, two parallel rows 
of holes are punched in the tape — On the Madras Cyclone of 
May 2, 1871,” by Captain H Toynbee, F RAS After giving 
extracts from several logs contaimng data taken during the time of 
the hurricane, and observations taken at the Madras Observa- 
tory, the author says ıt seems fair to conclude that the centre of 
tinis cyclone passed to the W and probably tothe N W between 
the parallels of 10° and 13° N , thatits route was probably 
much interfered with by the high land to the W and S W of 
Madras , but that ıt caused very disturbed weather on the west 
coast of India The paper concludes with some practical 
suggestions as to how ships might more safely ride out a gale — 
“ On the character of the storm of August 21 and 23, 1868, over 
the British Isles,” by Captam T O Watson. 
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Academy of Sciences, Feb 17 -——M de Quatrefages, presi- 
dent, inthe char A deciee of the President of the Republic 
authorising the election of M Janssen to the Academy was 
1ead, and M Janssen admitted M Faye read the termination 
of his answer to Fathers Secchi and Tacchini , it was devoted to 
the refutation of Secchi’s statement that spots were solar erup- 
tions and the proof that they were down-rushes caused by 
cyclones —M A Trecul read apaper on the carpellary theory 
as regards Afartynta fragrans —M A de Caligny contributed 
a futher paper on hydraulic ergineermg, &c—Colonel H 
Levret sent a note on the determimation of geographical position 
on any elipsoid, and M Boutin anote on the presence of nitre 
in Amarantus Blum, the dred plant contams 11 68 parts per 
cent by weight of potassic mtrate —M T Tissandier presented 
a description of some meteorological observations made ina 
bal'oon —M L Hugo sent a note on two antique dodecahe- 
dra in the Louvre, and M Brachet two microscope lenses made 
of spinelle ruby, he believes that these will act better than 
the portion of the object-glass which is usually made of crown 
glass <A letter from P Tacchini witha diawing of the remarkable 
appearance of Jupiter during January was received —M J Bour- 
get sent a paper on the mathematical theory of Pinaud’s experi- 
ments on the sounds produced by heated tubes.—M. Wurtz 
presented a note from Dr L C de Coppet on the recent 
communications of MM Gernez and Vander Mensbrugghe on 
super-saturated solutions —M Bussy communicated a note fiom 
M Lefranc on atractyhe aad, this acid occurs m Ab actyls 
oummnifera L —MM Schutzenberger and Rusler sent a paper on 
the oxidismg power of blood —Tke eighth note of M, P, Bert 
on experimental researches on the effect of changes of barometric 
pressure on life, was recewwed —M Lavoulbène communicated 
a note on the cause of the elevation of central tempera- 
ture in cases of acute pleurisy, dc -—M E Riviere sent a 
note on the pre-historic station of Cape Roux —-From M Cham- 
pouillon a note on certain imperfections in the official report on 
recruiting in France was received —-M. Guerin sent a note on 
sukworm disease, he finds that both healthy and unhealthy 
moths lay sound eggs 

Feb 24--M de Quatrefages, president, in the char ——M 
Pasteur read a note on M Comahia’s report on s.lkworm cultiva- 
tion M Pasteur believes that his system of preserving the 
healthy eggs will produce good results —M Dumas reported on 
Mr Fayrer’s book on Indian poison snahes —M J Raulin pre- 
sented a paper on the silkworm disease, and M Hugo a note on 
a necklace of polyhedric beads in the Louvre M Ed. Weyer a 
note on left-handed curves of the sixth order M de Rebaucour 
on the cyclic systems, MM Troost and Hautefeulle on the 
‘* solution ” of gases in cast and wrought iron and im steel The 
authors believe that the gases given oif in the ‘‘ boiling” of iron 
are due to decompositions in the iron itself --M Ch Violette 
sent a note on the compound of sugar with potassic chloride, 
and M Gnmaux one on the solidifying poimts of solutions of 
acetic anhydride in water-——-M_ SBidaud sent a note on the flame 
reaction of boric anhydride He finds it to be excessively delr- 
cate, with a coal-gas bunsen flame —M L Ranvier sent a paper 
on the regencration of cut nerves -MM D. Tommasi and G. 
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Quesneville on the action of zinc on acetylic chloride, M G 
Perry, notes on the third ray in triple refracting crystals and on 
the variability of the co-efficient of elasticity and dispersion 
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DIARY 


THURSDAY, Marcu 6 


ROYAL Society, at 3 30 —-On the Vapour Density of Potassium J Dewar 

ane Dittmare -On New Sources of Ethyl and Methyl Amimne J 
piller 

SOCIETY or ÅNTIQUARIES, at 8 30 —On the Troad Sir John Lubbock 

LINNEAN SOCIETY, at 8 —On the Perigynium of Carex G Bentham 

CHEMICAL Society, at 8 —On the Action of Hydrochloric Acid on Codeine 
Dr C R A Wngat—New Process of Mercury Estimation, with some 
Observations on Mercury Salts P stannay -On a Method of Estimating 
Nitec Acid T E Thorpe —Note on the Action of Acetates upon Solt- 
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HERBERT SPENCER'S PSYCHOLOGY * 


The Principles of Psychology By Herbert Spencer. 
Second edition. (Williams and Norgate ) 
II 


O the healthy scientific mind the fine-spun arguments 
and the wonderful logical achievements of metaphy- 
sicians are at once so bewildering and so distasteful 
that men of science can scarcely be got to listen even to 
those who would undertake to show that the arguments 
are but cobwebs, the logic but jingle, and the seeming 
profundity little more than a jumble of 11congruous ideas 
shrouded in a mist of words Hence, it 1s hardly known 
that one of the two living thmkers who in philosophy 
stand head and shoulders above all their contemporaries, 
has put forth all his strength in a grand effort to demon- 
strate the baselessness, the inconsistency, the unreality of 
all anti-realistic metaphysics. The disciples of Berkeley 
and Hume, skilful in argument, and generally armed with 
a psychology superior to that of their antagonists, have 
hitherto gained easy victories over the hosts of theo- 
logians, who, confident ın the truth of their cause, have 
stood forward, as one might say, unarmed and with naked 
breast, to fight for the reahty of mind and matter So 
easily and so invariably have the sceptics and idealists 
remained masters of the field against all-comers that they 
have agreed among themselves to 1egard realism as an 
exploded superstition “ altogether unworthy of the name 
of philosophy” (Prof Bain) But the end ıs not yet 
They will have once more to look to their weapons, In 
Mr Spencer realism has for the first time found a 
champion that can do it justice Nothing behind the 
acutest idealist in subtlety and force of intellect, he brings 
-o bear on the great metaphysical question of the reality 
of an exteinal world a psychology as much superior to 
that of the idealists, as their mental science was superior 

to that of the divines they so easily vanquished 
Of course we shall not attempt to sketch the argument 
that occupies nineteen chapters of Mr Spencer’s volume , 
which has for its groundwork his whole system of psy- 
chology, and on the issue of which he considers that his 
entire philosophy 1s at stake, for, in his own words, 
‘should the idealist be right, the doctrine of evolution 1s 
1 dream” It may, however, not be altogether profitless 
to dip into this elaborate argument at one or two places 
“The argument of the Realist,’ says Mr Spencer, 
‘habitually fails from not having as a fulcrum some 
aniversally-admitted truth which the Idealist also has to 
admit” This necessary fulcrum, he alleges, 1s to be 
‘ound in the Universal Postulate, which 1s, that we must 
uccept as tiue that of which the negation cannot be re- 
presented in thought But, ıt would almost seem no 
nore easy to obtain universal assent to the doctrine, that 
the ulttmate appeal must be to the inconceivableness of 
he negation of a proposition, than to establish the truth 
f realism by argument without the aid of such a fulcrum 
At least, Mr Mill and Mr Spencer have been battling 
over this question for twenty years, without coming much 
aearer agreement than at the beginning But though 
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they may have done little towards thew mutual instruc- 
tion, many students of philosophy must have profited 
greatly from what they agree in describing as their 
“amicable controversy ’ And in venturing briefly to 
review the discussion, our justification must be that we do 
so as a disciple, who studies with reverence the works of 
both these imperial intellects We shall first endeavour 
to outline ın as few words as possible what appears to us 
an important part of Mr Spencer’s argument, leaving his 
full meaning to become apparent when we proceed to 
notice some of Mr Mill’s strictures thereon. Propositions, 
says Mr Spencer, “are the ultimate components of know- 
ledge The simplest intuition equally with the most complex 
rational judgment, has the same fundamental structure ıt 
1s the tacit or overt assertion that something 1s or 1s not of a 
certain nature—belongs or does not belong to a certain 
class—has or has not a certain attribute” “ Propositions, 
then, constitute the common denomination to which all 
systems of belief, simple or complex, have to be reduced 
before we can scientifically test them.” But propositions 
are of many kinds , some are relatively simple, some are 
highly complex “There are some propositions which 
tacitly assert little more than they avowedly assert , while 
there are other propositions in which what 1s tacitly 
asserted immenscly exceeds in amount what 1s avowedly 
asserted” Accordingly, to “compare conclusions with 
scientific rigour, we must not only resolve arguments into 
their constituent propositions, but must resolve each com- 
plex proposition into the simple propositions composing 
it.” When intelligence 1s thus resolved into its simplest 
elements, ıt 1s found that there are cognitions of which 
the terms cannot be separated Such cognitions we 
necessarily accept To ascertam that the predicate of a 
cognition invariably exists along with its subject, all we 
can do is to make a deliberate and persistent effort to 
conceive the negation of the proposition, and having done 
this, “to assert the mconceivableness of its negation, 1s 
at the same time to assert the psychological necessity we 
are under of thinking ıt, and to give our logical justifica- 
tion for holding it to be unquestionable” Further, as it 
is only by the atd of cognitions of this class, and ‘for the 
trustworthiness of which no higher warrant can be given, 
that propositions are linked together so as to form what 
we call proof or disproof, since “‘ logic 1s simply a systema- 
tisation of the process by which we indirectly obtain this 
warrant for beliefs that do not directly possess it,” ıt must 
follow that an attempt to invalidate a cognition of this 
class by a process of 1easoning must somewhat resemble 
the mechanical absurdity of trying to lift the chair on 
which one sits. Now, the belief that a universe -exists 
apart from and independently of our states of conscious- 
ness, 1s, according to Mr Spencer, a cognition possessing 
this quality of highest certainty When a man looks at 
a book without speculating, “ he feels that the sole content 
of his consciousness 1s the book considere] as an external 
reality, .. he feels that do what he will he cannot 
reverse this act; while he continues looking at the 
book, his belief in ıt as an external reality possesses the 
highest validity It has the direct guarantee of the Uni- 
versal Postulate.” 

Against this Mr Mull has argued that the proposed 
warrant of the truth of propositions cannot be accepted, 
1f for no other reason, because we know as a matter of 
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history that some propositions the negation of which was 
at one time inconceivable are now known to be false 
His examples are--that ın sunrise and sunset, it 1s the 
sun that moves, that gravitation cannot act through 
space absolutely void , and that there cannot exist anti- 
podes—men sticking on by their feet to the under side of 
the earth. For the truth of each of these propositions 
Mr Mull thinks that our forefathers had the warrant of 
what Mr Spencer calls the Universal Postulate, “ To this 
criticism of Mr Mill,’ says Mr Spencer, referring to the 
first and last of these propositions, “my reply is that the 
propositions erroneously accepted because they seemed 
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to assert no more than the result of his observation, 1s 
that on the part of the glass through which he looks the 
scratches produced by rubbing are arranged concentri- 
cally with the hght” Included ın this apparently simple 
proposition, however, is this other—“ that there does not 
exist on the same spot scratches otherwise arranged, 
immeasurably exceeding in number the concentric 
scratches” The truth is that “the scratches on any part 


' of the glass have no concentric ariangement at all, but 


j Tun in countless directions with multitudinous curva- 


tures” The propositions in question obviously belong to 
this class. In the assertion, the sun moves from east to 


to withstand the test, were complex propositions to which | west, there 1s cluded the other proposition—the earth 


the test is inapplicable ” 
to “leave no possibility of misapprehension,’ Mr 

Spencer mentioned, among other things, that we cannot 
by simple comparison of two states of consciousness 
know that the square of the hypothenuse of a right- 
angled triangle equals the sum of the squares of the 
other two sides. The strange result has been that Mr 

Mill has, we cannot help thinking, fallen into a complete 
misapprehension of his meaning, In the eighth edition 
of his Logic, Mr Mill has had the opportunity of reply- 
ing to Mr. Spencers argument as it stands in the volu me 
before us He tbere says “It is but just to give Mr 

Spencers doctrine the benefit of the limitation he claams— 
viz that ıt 1s only applicable to propositions which are 
assented to on simple inspection, without any intervening 
media of proof But in ail the three cases which I 
have just cited (those mentioned), the inconceivability 
seems to be apprehended directly , no train of argument 
is needed, as in the case of the square of the hypo- 
thenuse, to obtain the verdict of consciousness on the 
point” We submit that the quality of being “ assented 
to on simple inspection, without any intervening media of 
proof” is not the distingu.shing characteristic of what 
Mr. Spencer calls a simple proposition The propositions 
that can be properly brought to the test of the inconcetv- 
ableness of their negation are not such as are assented to 
on simple inspection, but such as “ are not further decom- 
posable” Until this misconception on the part of Mr 
Mull furnished conclusive evidence to the contrary, we 
were inclined to think that here, as elsewhere, Mr, 
Spencer had been needlessly tedious in stating and re- 
stating, Wlustrating and re-illustrating his meaning That 
after all Mr. Mill should have so completely missed the 
true nature of his distinction of propositions mto simple 
and complex is very remarkable. Had not Mr Spencer 
declared that the piopositions in dispute were examples 
of what he considered complex propositions? There is 
no intervening media of proof when we automatically 
interpret our sensations of sight into such a cognition as 
—“Thereisanold man” Yet this 1s one of the propos- 
tions tediously analysed by Mi Spencer, “to show dis- 
tinctly the number of propositions included ın an ordinary 
proposition which appears simple Again, “On a cold 
winters night a gas-light seen through the window of a 
cab, or a light ın a shop looked at through a pane that 
has been much rubbed, is surrounded by a halo Who- 
ever examines will see that this halo is caused by 
scratches on the glass, the curves of which are arcs of 
circles having the light for their centre. The proposition 
which expresses the result of his observation, and seems 


Unfortunately, in his anxiety | does not revolve on its axis fiom west to east 


ee rat 


We 
scarcely think that Mr Mull will assert that any human 
being ever found it impossible to conceive, in Mi Spencer’s 
sense, that a sphere should so revolve Thus far, then, 
we are bound to say that Mr Spencer’s argument remains 
intact, 

With regard to gravitation we cannot do better than 
quote the note in which Mr Mull rephes to Mr. Spencer 
on this pomt — 


“In one of the three cases, Mr Spencer, to my no 
small surprise, thinks that the behef of mankind ‘cannot 
be nghtly said to have undergone’ the change I allege 
Mr Spencer still thinks we are unable to conceive gravi- 
tation acting thiough empty space, ‘If an astionomer 
vowed that he could conceive gravitative force as exercised 
through space absolutely void, my private opinion would 
be that he mistook the nature of conception Conception 
implies representation. Here the elements of the repre- 
sentation are the two bodies and an agency by which 
either effects the other To conceive this agency 1s to 
represent it ın some terms derived from our experiences— 
that is from our sensation As this agency gives us no 
sensations, we are obliged (1f we try to conceive ıt) to use 
symbols idealised from our sensations—imponderable 
units forming a medium’ If Mr Spence. means that the 
action of gravitation gives us no sensations, the assertion 
is one than wnich I have not seen, in the wiitings of 
philosophers, many more startling What other sensa- 
tion do we need than the sensation of one body moving 
towaids another? ‘The elements of the representation ’ 
aie not two bodies and an ‘ agency, but two bodies and 
an effect, viz the fact of their approaching one another 
If we are able to conceive a vacuum, 1s there any diffi- 


culty in conceiving a body falling to the earth thiough 
it?” 


We are compelled to say that Mı Mull could not have 
been much more surprised at Mr Spencer’s statement 
than we are at his answer What was it that Newton 
could not conceive, but which, Mr. Mill says, we have no 
difficulty in conceiving ® Was Newton incapable of 
forming a mental representation of “one body moving 
towards another ?’—an experience that in common with 
everybody else, he had hundreds of times every day ol 
his hfe. No To put it in plain rough language, he was 
unable to conceive how one body could move another 
without ın some way pushing or pulling at it Hence, 
when he tried to represent in thought the action of the 
sun upon the earth he found it necessary to imagine a 
medium—-an unbroken lne of physical connection be- 
tween the two bodies Have we gol beyond Newton in 
this respect or is ıt not rather, as Mr Spencer says, 
that our scientific men have simply “ given up attempting 
to conceive how gravitation results,” Nay, are there not 
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at the present moment some indications that before long | ing 1ests or does not rest on the postulate To invalidate 
scientific men may icturn to this very problem ? Mr Spencer’s argument by the method he has adopted, 
Let us now advance a step, When it 1s found that we | Mi Mull would require to be able to represent in thought, 
cannot concerne the negation of a proposition—that the | not the sun moving through the heavens, in spite of the 
subject and predicate cannot be separated in thought , | Copernican proof to the contiary but that at any step in 
“then, indeed,” says Mr Mill, “the imability to sepa- | the argument the conclusion need not follow from the 
1ate the two ideas proves their inseparable conjunction, | premises If he could do this he might still be convinced 
here and now, in the mind which has failed in the | by argument, but we do not see how he must necessarily 
attempt but this inseparability m thought does | beso Mr Spencer’s contention is that reasoning rests 
not prove a coiresponding inseparability ın fact; | on the postulate, not because a valid argument makes the 
noi cven in the thoughts of other people, o1 of the | reverse of the conclusion inconceivable, but because the 
same peison in a possible future.” No matter for | axioms of logic have no higher wanani 
the piesent, how we come by our cognitions, this 1s | Want of space forbids us entering further into the con- 
suely admittng whit Mr Spencer calls the psychological | troversy For the same reason wc are un ible to enter upon 
necessity of thinking the proposition In the next place, | the mquiry whether we can properly be said to believe that 
we must confess that we have never been able intelligibly | of which we cannot form a mental representation Mr 
to translate mto the language of idealism those anti- | Spencers opinion is that we cannot, and accordingly 
realistic arguments thit appeal to “fact” and to the; “that anti-realelistic beliefs have neve: been held at all 
experiences of “other people” But, whatever may be | They are but ghosts of belicfs, haunting those mazes of 
meant by fact, and whatever may have a place in the | verbal propositions in which metaphysicians habitually 
minds of other people, ıt must for ever 1emain nothing ! lose themselves, Berkeley was not an idealist , he never 
to those in whose consciousness it can be neither pre- succceded in expelling the consciousness of an external 
sented nor represented Our science of numbers is not | reality, as we siw when analysing his language and his 
likely to be disturbed because it can be written in words | reasonings Hume did not im the least doubt the existence 
that, perhaps ın some imaccessible corner of the uni- | of matte: or of mind, he simply persuaded himself that 
verse, or in some mind of a different make from the | certain arguments ought to make him doubt Nor was 
human, twice two makes five We have already exa- | Kant a Kantist that space and time are nothing more 
mined the examples given by Mr Mull of propositions | than subjective forms was with him, as it has been and 
that have, as he thinks, passed fiom the condition of | will be with every other, a verbally-intell gible proposition, 
being inconceivable to that of being both concer able and | but a proposition that can never be rendered into thought, 
behevced, and therefore we do not think it necessary to and can never therefore be believed ” 
discuss the probability of any really simple and incon- DOUGLAS A. Sparpive 
ceivable proposition becoming conceivable in the mind -o me mn a nn oe 
of the “same person in a possible future ” GEIKIE S PRIMER OF PHYSICAL GLOGRAPHY 
We must pass to the next step mm the aigument as 


sketched above Does reasoning rest on the postulate? | PAysecal Geography By Prof Geikie Science Primer 





a 








We cannot help thinkmg with regret that Mr Mall has not Series (Macmillan ) 
felt it necessary to put forth his full strength on this point , T must not be supposed that this 1s the Physical Geo- 
and we ae by no means suce that we have giasped his graphy which we have been expecting from Prof 


full meaning His words are —“ Fo say that when I | Geikie It 1s a httle book of 110 pages, truly a pimer, 
apprehend that Ais B and that B ıs C, I cannot conceive ; and only makes us more cage to get a larger work, 

that A 1s not C, is to my mind merely to say that I am The piumner is written in a vivacious style, the style 
compelled to believethat Ais C If toconceive be taken | of a man really interested in what he is talking to his 
in its proper meaning, viz, to form a mental representa- | readers about , and in all respects suttably written for its 
tion, I may be able to concene A as not being C After | purpose It would be a httle too patronising if it were 
assenting with full understanding to the Copernican proof | intended for any but the very young, who lke being 
that it 15 the earth, and not the sun, that moves, I not only ! taken mto the confidence of the write, and spoken to 
can conceive, or 1epresent to myself, sunset as a motion | as young friends, It1s to be hoped that a larger work 
of the sun, bat almost everyone finds this conception of | may be equally vivacious and sigotous without this 
sunset easicr to form than that which they nevertheless | characteristic, which 15, to repeat, not a fault m the 








know to b> the true one’ This, as we understand it, | primer, but would bea serious fault m the larger work 
seems open to the reply that, had sunset, considered as a | intended for older boys and icaders generally Itis a 
motion of the sun, been inconcervable to begin with, no j fault that pervades Kingsleys scientific books it is a 
argument would have been needed to disprove 1t Having | small annoyance at fist, but finally “aggravates” one 
followed the Copernican proof, we cease to believe that | beyond all endurance Moreover, the book ıs well illus- 
the sun moves, we remain, however, still able to concer e | trated with new, good, and unconventional woodcuts, and 
its domg sa , for though we cannot help believing that of | 1s thoroughly well-arianged and printed 
which we cannot conceive the negation, it does not follow Now forits contents After its introduction, which 1s 
that we are unable to concen e the negation of everything | infact on ‘ eyes and no eyes,” we have the shape of the 
that argument has compelled us to believe But, whether ìi earth, day and night, the air, wind, vapour, dew, mist, 
by followmg a sound argument we arc or are not rendered | rain, snow , the circulation of water on the land, springs, 
incapable of concen ing the 1everse of the conclusion, has, | hard and soft water, atmospheric denudation (ın shorter 
n reality, nothing to do with the question whether reason- words than these), brooks, riveis, snow-fields, glaciers , 
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then the sea, stratification, coral, and lastly earthquakes 
and volcanpes 

Now this 1s just right. Physical Geography ought to 
contain the dynamics of geology, and not be a mere 
description of the physical condition of the globe A 
description of the plateaus and primary mountain chains, 
and secondary mountain chains, and plains and river 
systems of all the countries in the world and distribution 
of birds, beasts, and fishes, used to be what was called phy- 
sical geography and mit the dynamical element, all idea 
of change and progress was almost entirely left out. All this 
description constitutes geographical knowledge, but 1s of 
the nature of information pure and simple, and has abso- 
lutely no value in education except as an exercise m 
memory, and as a basis for reasoning, supposing that this 
reasoning 1s ever superposed, But what Prof Geikte gives 
us ıs the very life and soul of geological science, observa- 
tion on what the natural forces around us are doing, info1- 
mation as to what they aie doing of the like kind elsewhere, 
and reasoning on the effect of these forces It 1s a book 
which will at once rouse the cunosity cf a child, and 
train ıt as far as ıt goes in sound scientific method. 

It 1s admirably adapted to be a reading book in 
elementary schools, and it 1s much to de hoped that 
it will be largely used But for this purpose a cheaper 


edition ought to be published, J. M. W. 
OUR BOOK SHELF 
Exalted States of the Nervous System By R. H. 


Collyer, M.D. (H. Renshaw ) i 


` Ir can only be with a feeling of regret that anyone can see 
so Many pages, nearly 150, occupied wia matter and 
arguments most of which had much better have been 1e- 
tained only among the oral traditions of tne author's ac- 
quaintances, for by publishing them he lays himself open 
to the severe criticisms of a non-appreciating scientific 
public That Dı Collyer was among the fizst to propose 
and employ anxsthetics, we will not question, but he 
cannot expect to increase the number of his supporters by 
the publication of such a work as the above, in which his 
want of knowledge of the first principles of scientific 
method and physiological fact 1s rendered too clear, An 
instance or two will suffice to indicate the manner mm 
which the subject 1s treated. Speaking of chloral, he 
says—“ It 1s administered by the stomach . It seems 
that the action 1s immediate on the brain, through the 
eighth pair of nerves” Thisis very different from the ex- 
planation of the discoverer of that substance, and quite 
contrary to any explanation of value that has been since 
proposed The physiological dogma on which the author 
bases many of his arguments 1s that “the lungs at every 
respiration send vital electricity to the brain, which has 
been thus assimilated to subserve the purposes of life.” 
In a newspaper account of the relative chances of the 
Oxford and Cambridge crews for 1871, the author finds 
sufficient to justify the following valuable generalisation — 
“thus endurance does not belong to mere size.” We think 
these quotations sufficient 


The Botanists Pocket-book containing in a tabulated 
form the chief characteristics of British plants, By 
W. R Hayward (Bell and Daldy, 1872) 


A BOOK of modest pretensions, and not without its value 
As a rale there 1s no class of scientific literature to be 
more carefully avoided than that which professes to com- 
press the whole of the elements of a science into a small 
portable volume, nowhere is the master’s hand more 
urgently required than in the compilation of text-books, 
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Mr. Hayward we do not recollect to have met with before 
as a botanical writer, this little book, however, evidences 
great care in its preparation, and the author is careful not 
to claim for 1: too high a place Its object ıs to “afford 
information to the tyro, and also to refresh the memory of 
the more advanced botanist who, by examining on the 
spot any doubtful plant, may be saved the trouble of 
carrymg home specimens of little value , ıt 1s not intended 
as a book for the study, nor as a rival to the many excel- 
lent and complete manuals of our leading botanists, but 
to be accepted for what it 1s, viz, ‘A Botamst’s Pocket- 
book’” ‘This purpose ıt may well serve , occupying not 
much over 200 pages of thin paper in limp cloth binding, 
it will be no great buiden to the pocket or knapsack, and 
may frequently be usefully resorted to by a young botanist 
on the tramp, leaving more careful study till he gets 
home, A. WeB: 
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LETTERS TO THE EDITOR 


[The Editor does not hold homself responsible for opinions expressed 
by his correspondents. No notice 1s taken of anonymous 
communications, | 


Perception in the Lower Animals 


«As several persons seem interested in Mr. Wallace’s suggestion 
that animals find their way home by recognising the odour of the 
places which they have passed whilst shut up, you may perhaps 
think the follow.ng Lttle fact worth giving Many years ago I 
was on a mail-ccach, and as soon as we came to a pubhe-house, 
the coachman pulled up for the fraction of a second He did so 

* when we came to a second public-house, and I then asked him 
the reason He pcinted to the off-hand wheeler, and said that 
she had been long completely blind, and she would stop at every 
place on the road at which she had before stopped He had 
found vy experience that less time was wasted py pulling up 
his team than py trymg to drive her past the place, for 
she was contented wih a momentary stop, After ths I 
watched her, and ıt was evident that ¿she knew exactly, 
before the coachman began to pull up the other horses, every 
public-house on the road, for she had at some time stopped at 
all I think there can be little doubt that this mare recognised 
all these houscs ty her sense of smell Waith respect to cats, so 
many cases have been recorded of their returning from a cons 
siderable distance to their homes, after having been carried away 
shut up m baskets, taat I can hardly disbelieve them, though 
these stories are disbereved py some persons Now, as far as I 
have observed, cats do not possess a very acute sense of smell, 
and they seem to discover their prey by eyesight and by hearing 
This leads me to mention another tnflmg fact I sent a riding- 
horse by railway from Kent od Yarmouth, to Freshwater Bay, 
in the Isle of Wight On the first day that I rode eastward, my 
horse, when I turned to go home, was very unwilling to return to- 
wardshisstable, and he severaltimesturned round ‘This led me to 
make repeated trials, and every time that I slackened the rems, 
he turned sharply round and began to trot to the eastward by a 
little north, which was nearly in the direction of bis home m 
Kent I had ridden this horse duly for several years, and he 
haa never before behaved in this manner. My impression was 
that he somehow knew the direction whence he had been brought 
I should state that the last stage from Yarmouth to Fresh- 
water 1s almost due south, and along this road he had been 
ridden by my groom , but he never once showed any wish to 
return in this direction I had purchased this horse several years 
before from a gentleman in my own neighbourhood, who had 
possessed him for a considerable time Nevertheless it 1s possible, 
though far from probable, that the horse may have been born in 
the Isle of Wight Even if we grant to animals a sense of the 
points of the compass, of which there 1s no evidence, how can 
we account, for instance, for the turtles which formerly congre- 
gated in multitudes, only at one season of the year, on the shores 
of the Isle of Ascension, finding their way to that speck of land 
in the midst of the great Atlantic Ocean ? 

CHARLES DARWIN 
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The Sense of Smell in Animals 


THE hypothesis put zorward by Mr Wallace in NATURE of 
the zoth ult., to exp.ain the power possessed by some anumals of 
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findmg their way back to their homes after having been con- 
veyed fiom them ın such a way as to preclude the possibility of 
their seeing the 10ad by which they travelled, contains, I think, 
the solution of a hitherto perplexing problem To ascribe this 
power, as ıs usual, to instinct in the customary sense of the term, 
is to give what Mi Ban calls “an illusory explanation of re- 
peating the fact in different language,” and it 1s manifestly ım- 
possible to asciibe ıt to instinct, as that term ıs understood in 
the evolution theory of mind I am glad to see a psychologist 
hke Prof Robertson giving in his adhesion to Mr Wallace’s 
vew But while in the main accepting it, and arguing forcibly 
in its favour, Prof Robertson hesitates to affirm that it affords an 
explanation of the whole of the facts in question Is this failure, 
if failure there be, inherent ın the explanation itself, or does ıt 
he ın our imperfect knowledge of the facts to be explined? 
That there are difficulties cannot be denied For example, it 1s 
difficult, to say the least, fo. the human mind to form the con- 
ception of a sense of smell, so acute, so objective, and furnishing 
sensations so strongly persistent in the ideal, as to enable an 
animal by its means alone, to retrace unerringly long and aevious 
roads travelled over but once, and under circumstances rendering 
impossible the co-ordination of sights and smells habitual to the 
animal In such cases smell must be a much closer second, 1f 
second at all, to sight, than touch is ın man No blindfolded 
man could nerform a like feat by means of unaided touch, nor, 
do I think, could a blind man, though with the blind this sense 
becomes, by the cultivation ıt receives through a hard necessity, 
greatly more acute than it 1s ın normal cases But difficulties 
like these are such, I believe, only because of our very limited 
acquaintance with the psychology of the lower amimals One 
of the chief desiderata ın mental science 1s, 1t seems to me, such 
a psychology, based upon principles yeneralised according to 
strict inductive methods, from a body of numerous, varied, well- 
authenticated, and scientifically made obseivations of the 
domestic and other animals A work of this kind we have not, 
but, I believe, the lines upon which 1t should be constructed aie 
already laid down ın Mr Spencer’s truly great work, the 
“ Principles of Psychology ” When this branch of psychological 
science has been brought into something like parallelism with 
human psychology, difficulties, such as I have hinted at, will, I 
venture to say, be effectually removed, and Mr Wallaces ex- 
planation will, as he claims for it, ‘cover all the well-authentt- 
cated cases of this hind ” 

In the extended scope cla.med fo. this hypothesis by Prof 
Robertson, viz, as explanatory of the nature of external per- 
ception in dogs, there appears to be a difficulty raised The 
most 2.efined and deep-penetriting psychological analysis, of both 
the emptristic and evolution schools, have incontestably estab- 
lished that our mature visual presentations are but symbols of 
the earlier and ieally genetic presentations acquired thiough 
touch combined with muscular feeling Granting, as seems un- 
deniable, that smell in dogs holds, in many iespects, a place 
analogous to that of touch in man, would the earliest and the 
genetic presentations of exteinality in these animals be thove 
furnished by smell, with or without the aid of muscular feeling ? 

Before concluding my letter, I should like to offer a remark 
upon the supposed expe; umentum eters of Mi Wallace’s hypo- 
thesis, suggested by Mr Bennett The smell of stale fish would 
undoubtedly interfere with and overpower ordinary smells in the 
human organ But 1 1t not an anthropomorphicil fallacy to 
assume, as Mr Bennett appears to do, that such would be the 
result in the case of a cat? From the almost purely subjective 
and comparatively undeveloped sense of smell possessed by man, 
there appears to me to be no conclusive argument to the nighly 
objective and extremely acute sense of smell possessed by certain 
animals We are not warranted from our own experience in 1m- 
ferring of a sense, quantitatively, if not qualitatively, so very 
different, that one powerful sensation must necessaily exclude 
fainter sensations of a like order Normally, vivid sensations of 
a particular order do tend to exclude with more or less complete- 
ness fainter like sensations But the a umal, in the cuc imstances 
in which it 1s paced, 1s as Mr Wallace shows, in an abnormal 
condition Its attention 1s concentrated on the unfamiliar succes- 
sion of smells it ıs encountering, and under such a stimulu. these 
ordinarily fainter sensations may not unreasonably be supposed 
to become unwontedly vivid, and capable of powerfully affecting 
the animal’s consciousness, despite the resistance of what under 
common circumstances would prove an effectual obstacle to their 
conscious presentation A complete experimentum crucis would 
require that the animal shoul', during the whole journey, be 


? 


NATURE 


301 








a a e a a a a a a a a 
i Á r A a a e, S e a e, a a e a a a n age e a a E 





entirely smell-muffled, and Mr Bennett’s expedient could not, 
I think, be relied upon to produce this effect 


Camberwell, March 3 W. H BREWER 





External Perception ın Dogs 


THL following somewhat remarkable instance of a dog finding 
its way back was told me by the owner, who lived 20 or 25 
mules up (and on the left bank of) the 11ver Canuma, ın Brazil , 
a small river just east of the river Madeira He took the dog 
by boat down the river Canuma and up the Madea to Borba, a 
small town on the right bank of the latter river, a distance of 
70 or 80 miles 1ound , and left the dog there ‘The dog ran 
away from Borba and made its way back to its former home on 
the nver Canuma More exactly, ıt was making its way back, 
for my informant being out ın the wood some little way inland, 
and S W of his cottage, fell ın with ıt It was in bad condi- 
tion, having been some wecks—the exact time could not be 
ascertained—in working its way back through the forest, and of 
course had lived by hunting I cannot give with any exactness 
the distance overland from Borba peihaps it ıs less than 25 
mules , and in this respect the return is not 1emarxable It 
seems to me that the dog during its journey by water must have 
had a constant perception of the bearing of its old home, and 
on the othe: hand that it made its way back not by any blind 
instinct but by tral and error and by recognition of the cha- 
racter of the forest FRGS 





Sight in Dogs 


I THINK Mr Kingsley rather unde:rates the exercise of the 
orgins of vision by the dog when, in comparing ıt witk the horse, 
he writes,—‘* The dog, who has smelt everything, bu: looked at 
very little” Now it 1s true that the dog does not .ook about 
him when on his travels, in the popular sense, by turning his 
head about, but close observation shows the eyeball in constant 
movement, taking in everything in front and on both sides, 
although, to all appearance, with Ins head close to the giound, 
his wkole attention 1s concentrated on the reception of external 
impressions through his nose This 1s particularly noticeable in 
the terrier, which, on meeting you, however intently he may 
secm to be engaged in smelling, gives a quick glance at your face 
without moving his head, or apparently lessening the attention 
he 1s paying to something else with his nose Note, also, how 
quickly a dog going down wind sees another a long distance off 

The horse not only sees and smells acutely but also frequently 
touches any object with his upper lip 

Tn reference to the quotation fiom “ Boswell’s Life of Johr- 
son,” given by Mr Nicoll, I may mention that it 1s well known 
to huatsmen that horses are veiy prone to kick if Jed near tke 
hounds when 2 fox 1s being broken up, the explanation always 
given being that it 1s the smell of blood which irritates them 

Faringdon, March 9 J Hopkins WAITERS 
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Selenium 


VITREOUS selenium may be consideied a non-conductor of 
electricity It 1s only when m a ciystallne condition that it be- 
comes a conductor 

A bar now m my possession, 2 25x 5x 05 inches, tested 
with an electromotive force of tth of a Damiell’s cell, gives a 
deflection of 140 divisions on the scale of an oidinary astatic 
muror galvanometer The same deflection produccd under the 
same conditions through a known resistance, shows the resist- 
ance of the selenium to be 360,000 ohms By the well-hi own 
Bridge system the 1esistance of the same plate of selenium 1s 
359,500 ohms, the two different tests thus confirming cach 
other 

I have to leave this evening for Yalentia to report on the 
electrical condition of the Anglo-American Company's cab’e, or 
would write you more fully on the effect of hght on the con- 
duc ibility of seler1um 

If selen.um be exposed to the direct rays of the sun, it ¢ra- 
dually becomes crystalline May not the explanation of the 
phenomenon be found ın this fact ? 

All the bars I haye experimented upon have been supplied by 
Mr If Bassett, No 215, Hampstead Road. 

WILLOUGHBY SVITH 

Wharf Road, City Road, Maich 11 
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Brighton Aquarium 


I ADDRESSED a letter some weeks ago to the chairman of the 
Brighton Aquarium Company, m which, amongst other matters, 
I suggested that a stand with a few micioscopes exhibited there- 
in, which had been offered by a London maker, would be a 
source of great additional attraction, without being any expense 
to the company 

I also suggested that ıt might very likely be the nucleus of a 
school of marine zoology, if fo. a separate subsciiption the 
directors could set aside a room to be used by students, who 
might form themselves mto a kind of club, and work with their 
miscroscopes and tanks m qmet The nearness to London of 
the Brighton Aquarum might, I remarked, piove the mduce- 
ment to many non-residents to jom; whilst a library, and a few 
demonstrations, would give mereased means of gaining 1n- 
formation 

i think, sn, that the importance of my suggestions warrants 
my requesting you to make them public, since other aquaria 
might also take the matter up, without damage to the Biighton 
Company, in the success of which I take the warmest interest 

MARSHALL HALL 

New Untversity Club, March 7 


General Travelling Notes 


I BELIEVE F G S P would find some of tle infomation he 
wishes, ın a small pamphlet which 13 to be obtamed at the Royal 
Geogiaphical Society, 1, Savile Row, price Is There 1s also 
an excellent httle work (very portable) which bas been recently 
published by some Fellows of the Anthropological Institute for 
the use of travellers, which would be found useful, price K 
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New Guinea 


Tur Academy fo. July 15, 1872, contams a note on New 
Gumea, fiom Peter mann’s Aldttheliungen m which there are 
two slight mistakes Perhaps you wilt allow me to correct them 
in your journal 

It 1s said, “The London Missionary Society founded a number 
of stations on the south-eastein peniisula ’ m 1871, and that 
tuese stations were ‘‘1n charge of educated natives of the Tongan 
Archipelago ” 

The stations founded by the agents of the London Missionary 
Society in 1871 were not on the large island of New Guinea, 
but on the small islands of Erub, Tauan, and Saiba: in Torres 
Straits The Society’s vessel has, however, sailed this year with 
a staff of English and Polynesian missionaries on board, who 
hope to be able to occupy stations on New Guinea itself 

The ‘‘ educated natives” placed as pioneets in the first settle- 
ments are not ‘‘ natives of the Tongan Archipelago,” but of the 
Loyalty Islands neai to New Caledonia, and they belong to the 
black Polynesian, 01 Papuan race The Tongan Islands are 
entirely unde: the care of the Wesleyan Missionary Society 

The missionaries who touched at New Guinea in 1871 believe 
they saw people simular to the brown Polynesians as well as the 
black fnzzly haired Papuans proper Hence, evangelists from 
both iaces of Polynesians have been sent to New Guinea this 
year S J WHIIMEE 

Samoa, Nov 6, 1872 


Fhght of Projectiles 

Your correspondent, “Robert Reid,” asks for an impossi- 
bility There 1s no impossibility in calculaung the theoretical 
deflection m the flight of a bullet due to a tl.eoretical wind 
pressure, but the formula could not be ‘‘simple” However, 
Mr Reid need not be distressed, for xt 1s difficult to conceive 
any intellectual occupation which would be a more complete 
waste of ingenuity Let us consider the 1eal conditions of the 
problem 

Mr Reid has not stated them with completeness It 1s not 
sufficient to know the time of flight of the bullet, its size, and 
weight, the theoretical pressure of the wind, and the angle at 
which that piessure is exerted It would be necessary, also, to 
know the angle at which the rifle is fred, the mitral velocity of 
the bullet, and the space travelled over ın its flight It 1s obvious 
at once that the vertical line of flight, if I may be permitted the 
expression, is not a straight line, but a curve, rapidly accele- 
rating towards the end lf we assume certain arbitrary theo- 
retical figures for initial velocity and strength of wind, there 
would be no great difficulty in calculating the curve, but ıt would 
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be a purely imaginary curve, and an utterly useless and deluding 
calculation Let us consider the disturbing elements Fust, 
the powder It would be difficull, 1f not impossible, to get two 
chaiges of precisely and absolutely the same strength Then the 
state of foulness would vary Then the pressure of the wmd 
would always vary m a distance of 500, or 1,000, o1 I,500 yards, 
and ina flight of several seconds , even its very direction would 
vay at different points in the line of flight, unless in the case 
of a perfectly open exposed plain 

To all soldiers tempted to indulge in calculations of this’ na- 
ture I would venture to say that there 1s nothing so likely to 
mislead Science and practice should be one and the same 
thing If what professes to be science cannot be cated out in 
practice, 1t 1s rot true science but bastard science, or pedantry, 
and the unpractical pedant ıs even more mischievous in war than 
the sc called ‘* practical man ” m matters of cvil hfe 


Aimy and Navy Club, March ro W, Hore 





Glacial Action 


IN Nature of vol vu p 241, you say, ‘Dr Dawson 
thinks that the fiords on coasts, like the deep lateral valleys of 
mountams, ale evidences of the action of waves, rather than that 
ofice No glacialist, as far as we know, holds the extiavagant 
belief that fiords have been cut out by ice They are undoubt- 
edly submerged valleys, and were hollowed out by streams and 
other atmospheric influences in ages long anteno: to the glacial 
epoch ` 

A true ford, bke those of Noivay, Scotland, and, we may 
add, the west of Ireland, 1s nothing but a mountain val- 
ley sufficiently depressed fo. the sea to enter ıt Iam nota 
practical geologist, but I have 1ead what appeared to be strong 
arguments mn favour of the belief that the valleys of the Alps 
have been hollowed out by glaciers I do not see how any one 
who sees the quantity of mud that glacier streams bring down, 
can doubt the great power of glaciers as eacavating agents , and 
the argument 1s strengthened by the vast moraines, thousands of 
feet below the present lower hmut of the glaciers, and now over- 
giown with trees, which are to be observed throughout the Alps 
If mountain valleys have not been, in at least a great propor- 
tion of cases, excavated by glaciers, how aie we to account foi 
the fact that fords and mountain lakes aie almost, if not quite, 
confined to the higher latitudes? This 1s especially observable 
on the west coast of America, which 1s 1emaikably unbroken 
from Vancouver's Island to Chiloe, but broken into fiords from 
Vancouvers Island northward, and fiom Chiloe southward 

This observation thiows no light on the very different ques- 
tion of the origin of great lowland Jakes like those of North 
Ametica and Afnea, Joser JOHN MURPHY 
Qld Forge, Dunmerry, Co Antrim 


The Feeding Habits of the Belted Kingfisher 


On page 48 of Mı Daiwin’s “ Expression of the Emotions,” I 
find the assertion, ‘‘ Kingfishers when they catch a fish always beat 
it untilitis killed” We have, in New Jersey, one species of king- 
fisher, the Cer yle aleyon, whichis exceedingly abundant for about 
seven months of the year For several years I have observed 
them carefuily, both feeding and breeding about the banks of 
Crossweeksen Cieek, and I feel certain that I am correct in 
saying that I have neve: seen a kingfisher take its food othe: wise 
than by swallowing ıt whole, while yet upon the wing The fish 
having been swaliowed, or at least, having disappeaied, the 
kingfisher will then alight upon the branch of a tree, and will 
then, frequently, stretch out its neck, and go through a ‘ gulpmg 
motion,” as though the fish was not entnely in the hbird’s 
stomach, or perhaps was onlyin the zsophagus In the thou- 
sands of mstances that I have witnessed, of these birds catchmg 
small fish, I never once saw a fish taken from tne wate:, and 
killed, before being devoured 

So far as my recollection serves me, inthe large majority 
of instances, the kingfsher, after daiting into the water and 
securing a small cyprinoid, will emeige from the stream, uttering 
tts sh.ill cacophoncus scream, as if rejotcing over the delicate 
morsel it had captured and not scolding at its ill-success, as 
has been thought , for we have frequently shot them as they rose 
from the water, and zzvarzably found a fish, shill alive, in the 
stomach or cesophagus Indeed, I cannot see how this charac- 
teristic cry of the kingfisher could be accomplished with a fish 
struggling in its beak When the fish, fromits size or other 
cause, 1s retamed mm the cesophagus until the bird alights, the 
movements of the bird, to effect the swallowmg, aie vey 
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similar to those ofa pigeon while fecding ha young The neck | mount from ow camels, and while the Bedowms aie un- 
shoitens and sw ells, the feathers are ruffled and the wings loading the baggage, we hasten as fast as our legs, stitt 
slightly open and shut, two or three times with camel uding, will permit, up the heaps of sand and 
Pk far as my obseivations of the Cuy% akyon eatend, Mi | fiints to the summit of the so-called Pyramid, to find on 

arwin s remaiks will not apply to that ee A attaining it that it ıs but the conical end of a pusm- 

ii iu shaped hill, stretching westward, and standıng boldly out 

of the desert plain 

Near the top the rock crops out, and appears to be a 
species of friable sandstone fretted by the weather into 
curious shapes, but the actual summit 1s covered with 
flints and sand, and, what strikes one as being very 
strange, many fragments of petrified wood 

Taking a general survey fiom this quoin of vantage, we 
choose the best spot to the north of the hill to pitch ou 
camp, exposed to the slight north wind which blows in- 
cessantly here, and descending its steep sides, at the 
bottom are suipiised to find near the chosen spot three 
large stone trees lying prostrate on the sand ‘The largest 
is 51 ft in length and 3 ft 61n in diameter at its widest 
end, and 2 ft at its smallest , they are bianching exoge- 
nous trees, apparently a species of pine, and the one 
before us has the fork of a large branch very complete 

Wandering on up the wady to the north of the hill, 
named by us “ Kom el Khashobd ”—the hul of wood—ve 
find the whole desert littered with fragments of petrified 
| wood, from twigs the size of one’s finger to pieces of large 
bianches or trunks of trees , and on the flank of the hill 


Trenton, New Jersey, Jan 14 
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A PETRIFIED FOREST IN THE LIBYAN 
DESERT 


N the western hormon of the Libyan Desert, as 
viewed from the summit of the Gieat Pyramid of 
Ghizeh, a conical hill stands in solitary grandeur, far re- 
moved from the route of desert travellers This has long 
been supposed to be the ruins of a pyramid, yet nowhere 
is 1t recorded to have been visited by any but the Bedouin 
tribes who pass within a few nules of it, on the old cara- 
van route tothe Fatoom It 1s enumerated by Lepsius as 
one of the Pyramids of Lgypt, and in a recent work on 
the Great Pyramid* it 1s called Di Lerders Pyramid, 
“until a better name be found for it,” merely fiom its 
having been pointed out to the author by the late D1 
Leider of Cairo, who, however, had neve: visited it 

The following narrative of a visit to the eminence by 
Mr Waynman Dixon, cngmcer, and Dr Grant of Cano, 
and of their discovery of a very remaikable petrified 
forest near its base, whose gigantic trees le scattered 
about the desert ın profusion, has been communicated to 
us by the former gentleman - 

Leaving the pyramids behind and lighted by the clear 
silvery moonlight, we set out into the desert by the cara- 
van route to the Faioom, leading up a solitary valley, in 
the rocks of which are cut ancient Egyptian tanks and 
mummy-pits Presently we turn off fiom the regula 
track and take our way into the unfrequented desert, 
steering straight westward for the distant pyram‘dail hil 
The sand of the deseit ıs here hard and compact, and 
tiavelling easy, indeed, with the exception of one or two | 
places where the sand is soft and heavy, a wheeled 
carriage might drive all the way, and to most travelleis 
aaa be much preferable to camel or even a 
riding 

After many hours hard uding, we at last 1each the top | 
of a slight eminence, and acioss the wide valley in front | 
of us 1s the place of our destination 


to the noith are hundreds of immense trees, lying half 
buried in the sand, some 70 ft long, and in many ın- 
stances with part of the bark still attached All of them 
are exogenous tices— no single instance of a palm could 
we discovei---and from the absence of roots it may be pic- 
sumed have been diifted here by the sea The stratum 1s 
apparently sa idstone, overlying the limestone of the Nile 
valley, there are also here and thee patches of a dark cho- 
colate-coloured friable mineral with specks of green which 
looked like copper, but proved on subsequent analysis to 
be carbonate of iron, beds of what the Arabs call 
“(Cyps’ or gypsum, and rodules of an intensely hard black 
granulated lookiny stone—not unlike emery stone The 
whole geological characte suggesting the—possibly delu- 
sive—suspicion of the existence of coal under the suface 

Having carefull, suiveyed this neighbourhood we again 
climbed the “ Kóm cl /Khashob,’ taking mstruments to 
measure its height and determine its position , the former 
of which we found to be 752 ft above the Nile level at 
Cairo, 602 ft above the north-east socket of the Great 
Pyramid, and consequently about ro ft. higher than its 
summit 

Having secured one or two sketches of the hill, and the 
sun being now near s.tting, we “fold up our tents like the 
Arabs and silently steal away ” Mounting ou: camels 
again, and taking a slightly different route on our return, 
We pass some ancient solitary well-tombs away in the 
desert, but without mark or hieroglyphic mociiption on 
them All the way we notice fragments of petified wood, 
and near to the pyramias extensive beds of oystei shells 
This forest may almost be said to be a continuation— 
doubtless going much farther westward than we peue- 
trated—of the well known petrified forest in the Abbasieh 
Deseit to the east of Cairo, which extends a long way in 
the direction of Suez, but 1s inferior both in extent and in 
the size and perfectness of the tices to that of the newly- 
discovered forest The formation of the land here would 
lead to the supposition that ıt has been the ancient coast 
line, and that the trees diifted to wheie they aie now found, 
and were tnen Icftin the buny waters of an evaporating 
sea or salt lake , and as the fibie of the wood decayed 
slowly away, the space of each cell has been filled up by 





These long valleys, 01 “wadys,” have much of interest 
about them, throughout may be scen the dry water- 
courses where the rare 1ain-showers carry down the sand 
into the bed, and leave all the lttle hills and emmences 
covered with flints as big as potatoes and wi.h surfaces so 
brightly polished as to gve the deseit a silvery look by 
moonlight, or by day to cause the appearance of mppled 
water where they reflect the sunhght The zoology and 
botany, too, of the desert are very interesting There are 
numbers of the little “ jerboa,” a species of rat, with long 
hind legs and long tail with a tuft of hair at its end, which 
hops about hke a kangaroo Now and then may be seen 
a gazelle o1 two scampering off at the unusual sight of a 
caravan A few small birds get a precarious existence, 
and in the sky an eagle or vulture sometimes wings its 
way, The insects are few, and the herbage 1s catremely 
scant, and ıt ıs a marvel what the animals liveon There 
are here and there in the water-courses small tufts of 
camel-thorn—a little sh-ub not unhke a whin, another 
with a coral-hke growth, and now and then a handful of a 
tough winy soit of grass, but what these again subsist on 
it 1s haid to say, for theie is not a shower more than once 
or twice a year, and for nine months there 1s no dew while | the cry stallising silica held ın solution in the water 
the heat of the sand at midday in summer 18 over 100) Since the discovery of this forest ıt has been visited by 


degrees 5 l Englisl ile 
: many Europeans m Cairo, and English tiavclleis, 
Arrived at our destination before daybreak, we dis- | 144 to geologists especially it 1s well worthy of a 


visit It may easily be reached fiom the Great Py:amid 
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either by donkey, camel, 01 horse, and ıs distant under 
three hours from 1t—a journey which in the winte1 may 
with comfort be accomplished in one day from Cairo. 
Indeed, 1f his Highness, the Khedive, who has done so 
much for the comfort of travellers ın making a magnificent 
road to the pyramids, were to extend ıt for some half mile 
farther through the tract of soft sand, carriages could 
easily drive all the way to the Kém el Khashob The 
locality is now well known to the Pyramid Arabs, and 
most able and intelligent guides, will be found in Ah 
Dobree, Omar, or others of this Bedouin tribe 


HUNTERIAN LECTURES BY PROF, FLOWER 
LECTURES VII. VIII. IX 


HE family Edentata includes the Bradypodide, Dasy- 

podide Myrmecophagide, Manidz, and Orycteiopo- 
didze, the first three being from the new world and the last 
two from the old Considering them shortly, the Brady- 
` podiıdæ are leaf-eaters , they have five molars above and 
four below, no other teeth being present. each tooth is a 
cylindroid column with a persistent pulp, and ıs sur- 
rounded externally by a harder layer, which causes the 
free surface to become cupped during wear ' There js a 
peculiar descending process from the incomplete zygoma 
The number of the vertebrae is great, their spinous and 
other processes are but little developed as the back is not 
much employed in supporting the body There are 
extra articular surfaces on the lumbar vertebrz of the 
three-toed sloth, not found ın- the two-toed species 
The clavicles are sometimes rudimentary, never com- 
plete. A bony aich joms the acromial process of 
the scapula to the coracoid, and the distal end of 
the clavicle in Bradypus ıs attached to the latter, 
a peculiarity which has been explained by Mr. 
Parker The supra-spinous notch ıs converted into 
a foramen by a bony arch running over it, and 
there 1s a supra-condyloid foramen in the humerus of 
Cholopus only Considerable rotation of the radius 1s 
possible, the hand is peculiarly modified, the fingers 
being bound together It 1s generally stated that the 
trapezium 1s anchylosed to the scaphoid, which 1s very 
long, but that such ıs not the case 1s proved by the examu- 
nation of the young animal, the trapezium, in fact, anchy- 
loses with the first metacarpal bone In Cholopus the 
second and third toes are only present The tha are 
broad, the femur short and with no ligamentum teres , 
some peculiar small bones are found round the knee 
The tibia and fibula are firmly united, but not anchylosed , 
both genera have three toes on the hind foot The 
inner surface of the fibular maleolus sends inwards 
a conical process, which acts as the pivot in which the 
externally cupped astragalus is hinged, and thus allows 
of a great range of movement of the foot The peculiar- 
ities in the number of the cervical vertebrze aie well 
known, no simula. abnormalities are found in the fossil 
genera, 

The other Edentata are not purely vegetable feeders , 
they eat ants and othe: animal food In the Dasy- 
podıdæ the teeth are numerous, and the cervical verte- 
bre tend to anchylose together. As m the whole family 
the sternal ribs are ossified The degree of development 
of the carapace ıs dicated by the size of the vertebral 
processes, and an extra series of articulations, as in the 
ant-eater and sloth, occurs in the lumbar region In My- 
mecophaga there are no teeth, the hind feet are quite 
normal, the front very peculiar, possessing five toes, and 
claws on the middle three In the Old World forms, 
Manis and Orycteropus, there ıs no extra interlocking of 
the lumbar region, and in the former no teeth Oryctero- 
pus possesses teeth, each of which may be said to be a 
compound tooth, each element of which has a persistent 


pulp, 
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Hitherto no true sloths have been found fossil in South 
America , they were then represented by the Gravigrada, 
which are so termed in contra-distinction to the Fardi- 
grada, they abound in the Pampas of Buenos Ayres, and 
are found as far north asthe United States Mezatheriuat 
was the first of these large animals discovered, and the 
original skeleton, obtained ın 1789, 1s now at Madrid 
Since then several entire skeletons have been obtained, of 
which two very fine specimens are to be seen at the 
Museums of Turinand Milan Those of the College and of 
the British Museum are partly from casts Leidy has 
placed the North American animal in a distinct species 
(M surabile), on account of its geographical distribution, 
but he is unable to detect any osteological peculiarities, 
The only teeth in this animal are five molars with per- 
sistent pulps above, and four below on each side, as in 
Biadypus , and they form a continuous series Each 
tooth has a double transverse 11dge, the hollow of which 

ts the ridges ın the opposite jaw These ridges do not 
disappear as the animal gets old, but are permanent on 
account of the dentine not bemg uniform in density, the 
middle being softer than the sides, and therefore wearing 
away more readily The teeth in the middle of the 
series are the largest The skull ıs small considering the 
size of the animal, and the brain-case remarkably so 
The brain itself, as known from a cast of the mtertor of 
the cranium by Prof Gervais, closely resembles that of 
the sloths The skull 1s very much elongated, the 
anterior condyloid fo.amina being large, ıt 1s probable that 
the tongue was so also The palate was extremely 
narrow, and the premaxilary portion extensive. An 
enormous bony process descended from the zygoma which 
1s also a peculiarity of the other membeis of the same 
family The ramus of the lower jaw was immensely high 
In the megatherum, only is the molar portion of the 
mandible of unusual depth, and this 1s to hold the con- 
tinually growing teeth, There are seven cervical, sixteen 
dorsal, three lumbar, five sacial, and eighteen caudal 
veitebree , the lumbars, as 11 Myrmecophaga and Brady- 
pus, possess interlocking processes , the whole column 
resembles that of the former of those animals more than 
the latter. The tail was strongly developed, and chevron 
bones existed on the neural surfaces of the caudal ver- 
tebree As several scutes were found with the bones of 
Megatherium, and as the different processes of tne ver- 
tebræ weie strong, ıt was at one time supposed that this 
animal possessed a shield, but there 1s no doubt that the 
scutes were those of Glyptodon, and the vertebra do not 
resemble those of the Armadillo The sternum was com- 
posed of seven pieces, and the clavicles large and well 
developed, being the only examples of these bones, which 
are bigger than those of man. As ın the sloths, the 
acromion jomed the coracoid, and the supraspinous fora- 
men was strongly bridged over In its distal limb sez- 
ments the ammal was peculiar There was no supiacon- 
dyloid foramen to the humerus , the radius and ulna were 
free , all the bones of the carpus were represented , the 
pollex was lost, and the other digits were present , the 
fourth and fifth metacaı pals were elongated, the proximal 
phalanges very short, and the distal of the index, middle, 
and ring fingers constructed to cariy huge claws, which 
differed from those of the cats in being flexed instead of 
extended when they were not in use, upon which depends 
the difference in the shape of their articular surfaces The 
second and third phalanges of the middle finger were an- 
chylosed, and a phalanx was missing in the fifth finger, 
which did not carry a nail The pelvis presented the 
peculiarities of the sloths, and was very large The femur 
had a smail pit for the insertion of the hgamentum teres 
The tibia and fibula were anchylosed at both ends, All 
the leg bones were massive The foot was very peculiar, 
the animal must have rested on its outer edge The os 
calcis was very large, with the calcarcaneal process going 
neatly as far backwards as the toes forwards. The 
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F bochylosed ; “there were two a on 
| toe, and only one was present on the fifth. 
fabits, there is no doubt that Megatherium was 
rower as supposed by Pander, nor arboreal as 
d. d, but that Prof. Owen’s hypothesis is 
considers that it was terrestrial, feed- 

uprooted or broke boughs off. 
the same number of teeth as its 
"sloths, but the anterior pair in the upper 
eparated by a considerable interval from those 
\ll the teeth were more or less cylindrical and 
ent pulps ; the worn surfaces were cupped and 
red, because the dentine was softest in the cen- 
e fourth lower molar was elongated and grooved. 
eral species of this genus have been found, one only in 
America. Gervais has divided off some with more 
d anterior molars into a new genus, but Burmeister 
nk this justifiable. The College of Surgeons 
good skeleton; almost perfect, obtained 
kull was very slothlike, the fore part being 
æ nasal fossae open. There was a large 
Sof the zygoma and an ascending one ; 
; complete. There was no enlargement 
region in the lowe¥ like that of Mega- 
_ Air cavities existed al d the brain-case, as 


D. 16, i ET a 7, and saes 2%. The lumbar ver- 
oe were ' anchylosed together to the last dorsal and to 
sacrum. The tail was long and powerful ; the limbs 
th like those of Megatherium, but differed in the radius 
i being separate, as were the tibia and fibula, In 

Mylodon had the five digits, with claws 
~The ankle was as in Megatherium ; 
vas missing, and the fourth and fifth toes 
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was smaller and altogether lighter built 
bove; the teeth were equidistant 
sd from before backwards as was the head. 
of the skeleton much resembled Mylodon, but 
mbar vertebra: were not anchylosed. 
onyx was a North American form. Prof. Leidy 
ibed it fully. There was a great gap between 
rior tooth, which was large and much like a 
€, and the other molars, whose number were the 
e as in the sloths. The animal had longer and 
derer limbs than those described above and therefore 
ore nearly approached the sloths. 
In last week’s report of these lectures, Thylacolvo is 
sprinted 7hy/acoles, and the animal is stated to have 
nstead of 2 molar teeth in the lower jaw.] 












AUNA OF THE NEW ENGLAND COAST 
OF, VERRILL, in discussing the collections made 
y the parties of the United States Commis- 
ish and Fisheries upon the Coast Survey steamer 
‘cruise off the coast of New England, in 
72,sums up by stating that they repre- 
unas and sub-faunas as follows :— 
ce fauna outside of the banks, and, at 
‘ven extending over their outer slopes. 
ally the same as the fauna prevailing over | 
ace of the central parts of the Atlantic 
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O ad ahoes very clearly th 
Gulf Stream. : 
-(2) The surface fauna inside of the B: 
“decidedly. northern in character, very s$ 
the Bay of Fundy. The contrast betweer 
that the Guif Stream is almost entirely tur 
the Banks, and has comparatively little eff 
| fauna between them and the coast. | 
(3) The fauna of the St. George’s Bank itself. 
decidedly boreal in character, and essentially. 
with that of the Bay of Fundy at“ corresponding d 
on similar bottoms, and in regions swept by. stron 
currents. The fauna of the south-western part, howev 
is less boreal than that of the north-western. | 
(4) The fauna of the Le Have Banks, and off 
This, even at the moderate depth of twenty fath 
decidedly more arctic in character than tha 
George’s or the Bay of Fundy at similar or evel 
depths. 
(5) Between the St. George’s and Le Have Ban 
the coast there is a great region of cold and comparé 
deep water—in places more than 100 fathoms in dep 
with a bottom of mud and fine sand, and commun 
with the great ocean-basin by a channel betwi 
St. George’s and Le Have banks, which is compar 
narrow and,in some places, at least 150 fathom: 
This partial! y inclosed region has, physically and 
logically, the essential features of a gulf, and may 
called the St. George’s Gulf. The deeper waters o 
Bay of Funcy are directly continuous with those of 
area, The fauna of this Gulf and of its outlet is ý 
liarly rich in species new to the American coast, and 
identical with that of the deeper waters of the € 
St. Lawrence, and agrees very closely with that | 
muddy bottoms, and at similar depths, on the 
Greenland, Finmark, and Norway. 

He also presents additional generalisations as foll 
(6) The deepest dredging, in 430 fathoms, was- 
of the St. George’s Banks, on the slope of the. 
continental border, and within the limits of th 
Atlantic “basin.” The fauna there is especially 
varied, decidedly northern in character, an 
closely with that of similar localities and dept 
European side. The animals were mostly 
inhabit bottoms swept by strong currents in 
of Fundy. 
(7) ) Everywhere over the banks, and especially 
southern slopes, the difference between the bott 
surface amounts to from 15° to 20, or even more 
surface temperature being usually from 60° to. 72° 
temperature of the air was very near that of the wa 

















generally one or two degrees higher. 
(8) No such contrast of temperature was found inside jt 
the Banks in the St. George’s Gulf or the Bay of Fun 

the difference seldom being more than ten degt 
often, especially in the Bay of Fundy, less t 
The surface temperature at corresponding da 
Bay of Fundy were 48° to 53°, showing an. 
difference of about 20° for the surface temperature i 
two regions, while the average bottom temperatur 
not appear to differ materially. i 
(9) The high surface temperature of the Banks i 
evidently due chiefly to the direct influence of the Gu 
Stream. a 
(10) The very low surface temperature of th 
Fundy is largely due to its geographical position; an 
absence of any appreciable influence from the 
Stream, but it is no doubt intensified by the pos 
tides, which are constantly mixing the cold bottom ~ wa 
with that of the surface. 
The facts hitherto observed do not seem to wart 
the assumption that an “arctic current,” properly 
called, as distinguished from the tidal currents, enter: 
[SE The action o 








: George’s Gulf or the Bay of Fundy. 
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the tidal currents in bringing up the cold bottom waters | of the orbit; its foramen was exserted, The infraorbital 
of the ocean is evita a Sues sufficient to produce | foramen must have been behind the zygomatic ridge, as 


most of the coldness of the water in this region. A ie m ap in =y oF = cramings oe pone 
not carry teeth; they orward ‘ 
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branches, which partially enclosed the sides of the ex- 
ON DINOCERAS MIRABILIS (MARSH) ternal nares ; the upper branch joined the nasal, and 
: ave a note recnectine one nf | the lower, as in the Ruminants, continued and pro- 
A SHORT time ago we gave a note respecting one of bably carried a pad. Prof. Marsh gives no illustration 
the _recently-discovered peana „fossil mammals | Sf the ie and only remarks of it that “the lower 
from the Eocene of Wyoming in the region of the Rocky jaw was slender and the tusks small.” .° : ee 
Fan tort tee serompanying woodsat,. copied from a | Short, the fore limbs sliarter that tine 
paper by Prof. Marsh, on this extraordinary extinct radius did not cross the ulna so obliquely ele- 
animal, named by him Dinoceras mir abilis, will further | hant. In the head of the femur there was not any pit 
assist in making its peculiarities easily understood. | for the insertion of the round ligament. The great tro- 
chanter was flattened and recurved ; the third troc 


The animal must have been nearly as large as the 
elephant, to which its limb-bones were very simi ar. The 
only teeth it possessed in the upper jaw, were a pair of- 
well-developed 7 


Bep pma The tail was short and slender 
had rudimentary uncinate processes. — 
= Prof. Marsh feels justified in placing Dinoceras in < 
order Dinocerata, distinct from the Proboscidia, on 
account of the absence of upper incisors ; the presence of 
canines and horns; the absence of large cranial air 
cavities ; the malar forming the anterior portion of the 
| zygoma ; the absence of a proboscis, which could not 
4, | have been necessary in an animal that could easily touch 
/\ | the ground with its nose, and other less important 
4 | differences. AA i b, 
| This Dinoceras of Marsh is the Eobasileus of Cope and 
' | the Uintatherium of Leidy. The shortness of the pub- — 
| lished descriptions prevents us saying more about it at 
| present. | 
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= | THE TROGLODYTES OF THE VEZERE * 


canine tusks, and six pairs of small molars, 
whose crowns were formed of two transverse ridges, 
separated externally, but meeting at their inner extremi- 


_— So 


| III. 
=| | Our Troglodytes of he et epoch had, in fishing, an- 
' | other resource unknown their predecessors. heir 


different stations contain a large number of fish bones ; 
| but it is remarkable that all these fish were salmon. Now 
the salmon in these days neither frequent the Vézère 
nor the part of Dordogne where that river joins the sea. 
At some leagues below the confluence, not far from La- 
linde, in the centre of Dordogne, there is a bank of rocks, 
which, at high water, forms a rapid, and at low water a 
regular fall, called, The Leap of the Gratusse. The salmon 
do not pass this boundary, and, as it did not stop them 
at the epoch of the Troglodytes, we must conclude that, — 
since that time, the level of the Dordogne has fall either 
| by hollowing out its bed so as to lay bare the bank of cks 
| or by losing part of its volume of water. We are led to 
| believe that the fishermen of that time did not use nets, 
for with a net could be caught fish of all sizes. We thus 
understand why they could only catch large fish, and why 
they chose, among these, the kind they preferred. Had 
4) they any fishing boats? We have as yet found no 
| proof of such, And besides, the Vézère is sufficiently 
| enclosed for the large fish to swim along the banks within 
į reach of the harpoons, 
* |  Theharpoon of our Troglodyteswas a small dart of deer- 
al | horn, very similar to the large barbed arrows, except that 
condyles. The maxı S, A little notch at the 
which in a profile vi rectly | base enabled the fisherman to secure the cord which he 
above the root of the Jt; 1 | held in his hand (see above, Fig. 10). The barbs are in- 
of | tended to secure the fish which it has struck. ` y are 
e horns these barbs all placed on the same side? Is it to dimi- 
m those | nish the width of the dart and make it more penetrating ? 
al, however long they | This I cannot venture to affirm. 
| * Continued from p. 325 | 
+ One of my colleagues of the French 
bewdrau, who did me the honour of being 
_ cated, the following day, to the Section of Alt 
action of the unilateral barbs 


ties. The frontal re 
account of the lateral 


it was only barbed on one side. 


aractel 
which a 


are 


the 


a / mote on the mode 


postorbital processes to the frontal 


bones, The zygoma was compen in front by the malar, | 5 
ormed the anterior border | 


the lachrymal was large, and 


tr ine ‘i 
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_ harpoon is traversieg the air, these barbs cannot make it 
but directly it enters the 


water, the unequal resistance it 


It seems. then, 


there must 
necessarily change its « that the fisherman who 
aims 
de Boisbeaudrau reminds 


` 


the well- 


us of wa experiment of the 


most Fas Ao miss his aim, But M. Lecoq 
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| 
_ After fishing and hunting, they returned to the cave for | believe that the Troglodytes only made fires for warming 
their meals. themselves. ter Tare: have it their fires day, 
__ In the whole extent of the floor of the caves, at every |.and in all seasons ; and hence it is more Protal that 
level, the stratum which encloses broken bones contains | they used them for cooking their food. 
likewise an enormous amount of particles of coal. This| We do not know how they produced fire, whether they _ 
mixture is so universal, so uniform, that it is difficult to | drew it from flint or from wood heated from friction. 
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Fic, 13.—Bone harpoon of the Terra del Fuegans. 


Neither do we know how they cooked their food. They | They enjoyed the brains of animals and the marrow in 
had no earthenware, and could not boil their meat on | the long bones, for all the heads are broken, and all the 
ie ie. They did not roast it, for hardly a solitary cal- | medullary bones (to the exclusion of all others) are metho- 

bone has been found, and thenit has evidently been | dically divided. The marrow in bones is a dish relished 
acc reduced to this state. Perhaps they boiled | by all savage nations. They break the long bone in a 
itin wooden vessels, in which water can be brought to | particular manner, and the chief sucks the marrow first. 
the boiling point by putting into it pebbles made red hot in | Our Troglodytes had little flint maces with cuneiform 
the But it seems to me more probable that they | edge; these were a kind of hatchet for breaking the 
cooked it under the ashes, as many uncivilised nations do | bones. There is, besides, another utensil in deer-horn, 
to this day. which was probably used for extracting the marrow (Fig. 14) 
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Fic. 18. Fic, 17. Fics. 15, 16, ‘Fic. 21, 
Fig. 14 — n Figs rsand 16.—Needles, Fig. 17. —-Hunting tablet. Fig 13.—Accounttablet. Fig- 19.—Baton ot command 


marrow 3 
with a single hole (reduced a third). Fig. 20,—Baton of commind with four holes (reduced a third). Fig 21. —The pogamagan of the 


Fic. 14. 


Esquimaux (reduced a fourth). 


The Ptoplodytes, after their meals, left the bones spread 
about the floors of their caves. In a warm climate, these 


remnants would have exhaled an insufferable odour, but | 


Mick, which appears roken when plunged obliquely in the water. In con- 
in 


of of the rays of light, the image of the fish is dis- 
and su t at that image, one would miss one’s aim. 
_ Here, then, are two Causes of oor: row it i oleae that: Sf Sey ant Be 
verse they y compensate cach other; and M. Lecoq de borsbcaudrau 
eed when the usilateral barb is turned up wards, it brings back 
ie harpoon towards the object This arrangement in the poai would 
then be intended to reciify the aim, and this would credit our Troglodytes 
with a great power of observation. 


The inhabitants of Terra del Fuego “still use a harpoon}with unilateral | 


barbs (sce Fig. 13). 


we must not forget that the temperature was then lower 
than it is now, and we must likewise confess that cleanli- 
p was not the predominant feature of the men of those 
ys. a. 
_ Thanks to this uncleanly habit, the floor of their caves 
furnishes us with complete information as to their food, 
The flesh of the reindeer was their principal nourish- 
ment; they ate besides horses, aurochs, several kinds of 
oxen, chamois, wild pan and even səme carnivora ; 
their predecessors did the same; but these had fish in 
addition, and the improvement in their bows and arrows 
enabled them to bring down game on the wing, Among 





the remains of their repasts are found a- variety: o 

birds. sige hey ey goad 

_ Among these innumerable deérzs of bones, there is not 
a single fragment of a- human bene. Our good Troglo- 

.. dytes were, therefore, not anthropophagi,” They must 

“have fought occasionally to defend or enlarge their hunt- 

-ing territory ; nevertheless, their equipment was more that - 
_of huntsmen than of warriors. 
-> In reviewing their panoply, it is evident that the most | 

dangerous weapons, those which could be available in a 
-x hand-to-hand fight, are the most rare, and we remain con- 

“winced that they were a pacific race. 

-. Ttmght be concluded that they wore no clothing, be- 
cause all the men represented by their artists are com- 
pletely naked; but that proves absolutely nothing, Do 
we not know that the Greeks often represented their gods 
“and their heroes in a state of nudity? 

In the Troglodyte gayes have been found all the requi- 
“sites for needlework, They had needles of bone and of | 
deer-horn. Some were only piercers, like a shoemaker’s 
awl, others were provided with an eye for holding the 
thread (see Figs. 15 and 16). There were some very fine 
ones. A small needle case has been found, made of a 

ird’s bone, which could contain a number of them, They | 
-are supposed to have been obtained from the metacarpus | 
f a horse, on which several longitudinal and parallel in- | 
ons, with a fine saw, have extracted little, narrow, even | 
spicules of long bones. The work was not complete ; but | 
s evident that these slender spiculæ could only be | 
estined for making needles, The threads used in sewing 
were doubtless of different kinds. Did they use vegetable 
ibre or fine lashes of leather? It is possible and even | 
robable. What is nearly certain is that our Troglodytes | 
made threads or at least strings with the substance of 
tendons. 
Ido not know whether the Troglodytes utilised thus 
he nerves of the reindeer, but they carefully detached | 
è long tendons with a certain little blow which pro- | 
he surface of the bone a superficial abrasion of | 
lar shape. This abrasion, always the same, 
n found on different bones, but the spots where it 
ists have this in common, that they mark the place of 
-a long tendon. it is, therefore, the proof of a methodical 
Operation, which was doubtless practised before giving 
she meat to the cook, and which was probably destined 
o prepare threads for sewing, 
Sewing is a proof of clothing, and not of that primitive | 
-clothing which consists of the skin of some animal thrown | 
over the shoulders, but of a more complete dress, formed 

«by the joining of several skins. The abundance of needles 
< and piercers, and of scrapers which helped to prepare the 

- Skins, proves that the use of clothing must have been 

general. They also wore ornaments, which perhaps served 
as marks of distinction. These were necklaces or brace- 
lets, formed of shells perforated and threaded, 


ies € 


the mountains of Auvergne. The foreign relations of the _ 
Troglodytes were therefore rather extensive. | 


-Most savage nations have the habit of painting and 
tattooing themselves ; we have no right to despise them 
zon this account, for tattooing is still held in honour in the 
popular classes of the most civilised countries, and it is 
even hinted that ladies in the upper circles have not quite 
forgotten the art of pencilling. We must not then wonder 
at finding similar fashions among the Troglodytes, Their 
caves contain numerous fragments of the red stone which 


we call red ochre ; the stripes frequently found on these | 
iay They | 
therefore prepared a red colour, which was in constant | 


fragments prove that they have been scraped. 


use, and which probably served to ornament the body | 


~owith pictures, 
oT have-already said that Troglodytes were not nomads, | 
o Some individuals may doubtless have undertaken voyages, _ 
= put the entire tribe never went far from their caves. It | 
was then by means of barter or commerce that certain | 
foreign articles were imported. The numerous perforated | 
shells of which the necklaces and bracelets were composed, 


Had they any religious faith ? Nothing has been found 
in their habitations which could refer to any religious 


worship. But they wore talismans or amulets. These 
were a Canine or incisive tooth of wolf, reindeer, ox, or 
horse. A hole, carefully bored at one extremity of the 
tooth, served for passing the string by which it was sus« 
pended. os 
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The society of the Troglodytes was numerous, and 
hierarchically organised. There were several orders 
of dignitanes. The proofs of this organisation are to 
be found ın the three stations of the last epoch—- 
the Eyztes, Lower Laugerie, and the Madelaine They 
are large pieces of deer-horn, carved artistically, and de- 
signated in general terms under the name of “ batons of 
command,” These batons are numerous Here are 
several, and you can see that they have a uniform type 
Their whole surface 1s richly adorned with various draw- 
ings, representing animals or hunting scenes They are 
less thick than wide, and the care that has been taken to 
diminish the thickness proves that they sought lightness 
rather than sohdity Then, again, the greater number, 
though not all, are pierced with large round holes, varymg 
ın number from one to four (see Figs. 19 and 20), The 
purpose of these very curious objects 1s still a disputed 
pomt, but most probably they were used as insignia 
They indicate the sceptre, borne among the ancients, not 
only by the king, but bv the chiefs of a less elevated 
rank The dignity of marshal ıs to thts day characterised 
by a baton The batons of command are too numerous 
to allow of their being considered a sign of royalty They 
are only signs of hierarchical distinction, The holes in- 
dicate the grade 

This superposition of giades or ranks, a sure sign of a 
numerous society, might doubtless be utilised in times 
of war, but ıt ıs very probable that ıt referred primarily to 
the appointment of hunting expeditions, for the chase was 
the essential element of public prosperity, and it was 
necessary to o1ganise 1t systematically ın order to secure 
food for the community 

Thanks to the organisation and administration of which 
we recognise the proofs, the society of Troglodytes, though 
numerous, hved in comfort Food was sufficiently abun- 
dant to enable them to choose the best pieces, and reject 
those of an inferior quality Thus, they despised the feet 
of animals, which nevertheless contain, in the bones and 
tendons, a remarkable quantity of alimentary matter The 
destruction of dangerous animals had given security , the 
improvement in hunting had given abundance. It was 
no longer necessary for the entire tribe to devote their 
whole time, energy, and intelligence to the urgent neces- 
sities of daily life They could rest occasionally. They 
could have leisure hours, and leisure, jomed to intelli 
gence, produces the arts 


(To be continued ) 
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THE names of fifty three candidates which, in pursuance of 
the Statute, were read out at the meeting on Thursday last, is a 
proof that the desire to enter the Royal Society does not abate 
Out of this large number the Council will, ın April, select fifteen 
whom they will recommend for election, and the names of these 
will, as usual, be made known at the meeting of the Society on 
the first Thursday in May The selection ought not to be diffi- 
cult, notwithstanding that in perusing the names we mark not a 
few instances of misplaced ambition, and indications that an 
obvious misunderstanding as to the qualification for membership 
exists on the part of the candidates Jt must not be forgotten 
that the Royal Society 1s of a kind of superior College of Sur- 
geons or Physicians o Preceptors, 1n fact, that something higher 
even than the art of healing or teaching must be looked for, namely, 
research, and the enlargement of the boundaries of knowledge As 
in the majority of cases non-election 1s inevitable, 1t1s as well that 
the number should be large disappointment 1s, thereby, reduced 
to a mmmum But nere is the list, and our 1.eaders may judge 
for themselves The election day is fixed for June 12 
W Aitken, M D , Sir Alexander Armstrong, KCB,MD , 
R. Stawell Ball, LLD , Rey A. Barry, DD, DCL, 


te e 
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E Middleton Barry, RA , J Beddoe, BA, MD ,I Low- 
thian Bell, G Bishop, FRAS , F J Bramwell, CE ‘ 
W Lawry Baller, ScD , Capt E Kilwick Calver, RN , 
A Cate MA, MD, W Chimmo, Commander RN , 
H Davies, MD , Henry Ducks; R L J Elay, FRAS, 
J Fayre, MD , P Le Neve Foster MA , T Minchin 
Goodeve, MA , L D Brodie Gordon, CE , Lt-Col J A 
Grant, CB , J Ehot Howard, Rey A Hume, LLD , 
Edmund C Johnson, FRCS , Lord Lindsay, FRAS , 
Clements R Markham, CB , W Mayes, Staff-Commandei 
RN, E J Mills, DSc, R Stnhlng Newall, FRAS, 
G E Paget, MD, DCL, FE Polkmghorne Pascoe, FLS, 
O Pemberton, MRCS , Rev S J Perry, J A Phillips, 
FGS, W O Pnestley, MD, C B Radcliffe. MD, 
A Rattray, MD, RN, E J Red, CB , W Chandler 
Robet, FCS, G W  Royston-Pigott, MA, MD, 
W Westcott Rundell, Osbert Salvin, M A , Major-General 
H Y Darracott Scott, RE, CB , J Spuller, FCS , Hon 
J W Strutt, G J Symons, FMS , Sr Hemy Thompson, 
FRCS, E T Trma, MRCS,F H Wenham, Capt 
C W Wilson, RN , H Woodward, FGS , Lieut -Col 
A H P Stuart Wortley, J Young, FCS 


M. BERTHELOT, the eminent chemist, has been elected a 
member of the French Academy 


Tur repoits of the Hunterian Lectmes which appear m 
NATURE are not written by Prof Flower, 


THE Belgian Academy announces the following as subjects 
for piizes to be awarded in 1874 —1 To perfect in some 1m- 
portant point, either in its principles or its applications, the 
theory of the functions of an imaginary variable 2 A com- 
plete discassion of the temperatuie of space, based upon exper- 
ments, observations, and the calculus, stating the grounds for 
the choice made between the various temperatures which have 
been attributed to ıt 3 A complete study, theoretic and, if 
necessary, experimental of the specific absolute heat of simple 
and compound bodies 4 New experiments upon uric acid arfd 
its deitvatives, principally in relation to their chemical structure 
and their synthesis 5 (@) A succinct critical sca of existing 
obseivations of the Mucedinae (b) The exact determination 
applied to only a single species—of the part which 1s due, first, 
to the essential nature of the vegetable (its specific energy), and 
next to the external conditions of its development {e} A posi 
tive poof, or a satisfactory disproof, of the statement that the 
fungi of fermentation in certain circumstances, can be transformed 
into fungi of a higher class 6 A paper on the Plutonic 
iocks, or those that are considered such, of Belgrum and the 
French Ardennes, especially in relation to their composition 
The prizes for Nos 1, 4, and 5 will be a gold medal of the 
value of 690 francs, for No 6, one of the value of 800 fiancs, 
and for No 3, a medal worth 1,000 francs The manuscripts, 
which may be m either French, Flemish, or Latin, must be sent 
toM Ad. Quetelet, perpetual secretary, before August I, 1874 


WE understand that Mr F J M Page, B Sc, Assoc RSM, 
IF CS, has been appomted chemical assistant to the Brown 
Institution, under Dr Burdon Sanderson It is with much 
pleasure that we announce this, as if argues well for the attention 
which will be paid to physiological chemistry, a subject which 
of late years has received comparatively little attention im 
England 


AN exammation for a Natural Science Scholarship for 60/, 
per annum will be held at Gonville and Caius College, Cam- 
bridge, on April 3 and 4 The subjects —chemustry and experi- 
mental physics, zoology with comparative anatomy and physio- 
logy, botany with vegetable anatomy and physiology The 
Scholarship is tenable for two years, but the tenure may he 
prolonged fo. anothe: year if the Scholar sufficiently distin zeish 
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himself in the annual College examinations No person will be 
eligible who has commenced residence in the University, and 
the successful candidate will be required to enter his name at the 
College forthwith, and begin residence ın October next For 
further particulars apply to Dr Drosier, Gonville and Caws 
College 


WE have received from the Science and Ait Department a 
thick pamphlet containing the prospectus of Sir Joseph Whit- 
worth’s Scholarships for mechanical science These Scholar- 
ships are of the valve of 100/ a year, ard are tenable for thiee 
years, and the competition 1s open to ali Her Mayesty’s subjects, 
at home, in India, and ın the Colonies, who have not completed 
their 26th year, though we see that after the next examination 
(May 1873) the limit of age will be 22 yeas Ten Scholarships 
will be competed for this year, at examinations which will be 
partly ın practical workmanship, ard partly in theoretical sub- 
jects. Tnose who desire detailed infoimation, should procure 0 
copy of the very full prospectus, 


THE examiners for the Burdett-Coutts Scholaiship, Prof 
Phillips, Prof Odlmg, and Mr E Chapman, MA, have 
1ecommended to the trustees fo: election, Mr Edward Clemin- 
shaw, Postmaster of Merton College The Scholarship was 
founded by Miss Burdett Coutts for the promotion of the study of 
geology and of natural science as bearmg on geology The 
Scholarship 1s tenable for two years Mr Cleminshaw was placed 
m the first class by the examiners 1n the Natural Science School 
in December last He received his Scientific traming in the 
Applied Sciences department of King’s College, London 


Mr J J TAYIOR, of Giggleswick Grammar School, has 
been elected to the Junior Studentship m Natural Science at 
Christ Church, Oxford This studentship 1s of the annual 
value of r007 Mi Taylors scientific training has been under 
the direction of Di W Marshall Watts, the Science Master 
of the School 


WE understand that Mr Osbert Salvin, F ZS ,15 about to 
return to his old collecting quarters m Gaatemala for a short 
period Mr Salin’s valuable contributions to the fauna and 
flora of Central America are well known, put we trust that he 
wilstill be able to add to his former discoveries, extensive as 
they have already been 


THLE Russian Goxernment has determined to send a scientific 
expedition with the military force to Khiva It will leave in 
the course cf the present month 


We have received a copy of the syllabus of a course of lec- 
times on botany to be delivered in the Royal College of Science, 
Stephen’s Green, Dublin, by Pioh W R McNab It differs 
from most other sumilar courses of lectures m 1s arrangement, 
being closely modelled after Sachs’s ‘‘ Lehrvuch ” Commencing 
at once with the morphology of the cell, t proceeds then to the 
moiphology of tissues and the external morphology of plants, 
then to the special morphology of the various groups of Thallo- 
phytes, Characex, Muscmea, Vascular Cryptogams, and Phane- 
rogams , and finally to physiology. Though, perhaps, errmg on 
the side of two great minuteness for a short course of lectures, it 
is admirable in its comprehensiveness and scientific arrangement 


Dr DAVID MOORE, the Director of the Botamic Garden of 
tne Royal Dublin Society at Glasnevin, has made a successful 
attempt to propagate the well known parasite of the South of 
Europe, Loranthus eurapeus, on oak-trees in the gardens 
This has frequently been attempted previously by horticulturists 
im this country and m Ireland, and Dr, Moore deserves great 
credit for the eneigy and perseverance with which he has 
carried his efforts to a successful issue The common mistletoe, 
which is not a native of Ireland, has also been successfully 
ntroduced by Dı Moore and others into that country, and 15 
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now rapidly spreading, and im the Botanic Gardens Lathrea 
squamarza and two species of Orobanche have also been per- 
manentiy establisked, and six species of Cuscuta or dodder more 
transitorily 


Two fine plants, both from Moreton Bay, are at present ob- 
jects of interest at Kew The tree of Araucaria Bidwillt, m 
the temperate house, has produced cones for the first time in 
Ewope It was one of the two orginal plants brought to this 
country in 1842 by Mr Bidwill, the other having been purchased 
fo. 100 guineas by the Duke of Northumberland The Kew 
treeis about 26 ft. high, and its branches cover a circumference 
of about 60ft, The seeds are very important articles of food to the 
aboriginal inhabitants, and the property of the tribes m indimv- 
dual trees of the Bunya-bunya isthe only possession they have, 
and 1s the commencement of a communal system amongst them 
Dendrohinm hiii 1s the principal feature in the orchid house 
The large mass m flower has as many as twenty pale yellow 
racemcs, some being as much as 2 ft m length 


‘LHI Report ol the Ashmolean Society for 1872 shows that a 
little more life has been infused into that society during the past 
yeai, though we think there is still considerable room for ım- 
provement, and hope that next year’s report will be able to 
sperk of a consiceiably greiter amount of work of permanent 
value having been done. During the yea: 1872 the Society has 
held four General Meetings, at which the following communica- 
toas have been received —A pape: “On Ifouse Temperatures,” 
by Prof Phillips, a note “On the Meteors of Aprl 19, 
1872,” by Mr Lucas, a paver “On the Breaks of Contmuity 
in tLe Mean Daily Temperate in the months of April and 
May,” by the Liadchife Orservei , a paper “On the Sulphwu 
Compounds ın Coal Gas, and the means of removing them,” by 
Mr A G Vernon Harcourt, F RS , a paper ‘*On the Flint. 
implement-beaung beds of St Acheul,” by Mr James Parker , 
a paper by Mr Heathcote Wyndham “ On the Recent E:uption 
of Vesuvius,” illistiated by oil paintings of sketches made by the 
author on the spot 


Mr R W TuHomson, CE, the inventor of the 10a 
steamer, and a man in many ways iemarhable, died at Edm- 
bugh oa the 8th inst , in the goth year of his age 


THE new stup of gardcn belonging to the Zoological Society 
on the naith side of the Regent’s Canal, is now bemg put mto 
orle The bridge ove: the canalis already finished, and the 
new lodge opposite Primrose ili only wants the entrance 
gates and turnstiles to mahe it complete We understand that 
ut will be open to the rublic on Easter Monday 


Wu see fiom a leader inthe New Yo, & 77 1:bune of Tebruary 26, 
that the astounding number of almost 200,000 copies of the three 
cent reprint of Prof Tyndall’s lectures on hight has already been 
sold, and tha’ orders are still pouring in for them fiom all parts 
of the States The Zr:dunxe also publishes a large number ol 
letters from people throughout the States asking the letters to 
be sent them, and justly praising the enterprise of the paper m 
so energetically and wisely meeting a wide popular want It 
reminds one of the demands occasionally seen on this side of the 
water for the last sensation novel or the latest news of the most 
recent poisoning case Such a wide-spread taste for Ligh: 
hterature of the stamp purveyed by the 7y:dzne to its multitu- 
dinous readers, 1s a healthy sign, and bodes well for the future 
of the country among whose people ut exists 


WE have received a copy of a letter from Prof. Hayden, 
United States geologist, to his Government, asking a further ap- 
propriation of 100,000 dols for the purpose of continuing the 
geological suvey of the territories of the Umted States during 
the approaching season His request is at once granted For 
the coming season, the field of labour of the survey 1s to be 
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transferred to the eastern portion of the Rocky Mountain Range, 
in Colorado, and N ew Mexico 


GENERAL BANKS has introduced into the U S. House of 
Representatives a resolution mstructing the Secretary of the 
Navy to make an examination and survey of that section of the 
Amenican isthmus which hes between Valencia Pomt and the 
Changenola River, on the Atlantic side, and the Boca Chica, the 
Rio Pedngal, and the upper part of Golfo Dolce, on the Pacific 
side This 1s to mclude an examimation of the intervening 
country, of the two cordilleras, and exploration of the courses of 
the rivers fiom their outlets to then sources, within the above 
limits, for. the purpose of ascertaming the possibrlity of such a 
connection as may be feasible for the construction of an inter- 
oceanic canal 


Miss IIANNAH BRAKLNBURY has, among other large lega- 
cies, left 12,5007 to the Owens College, Manchester, and 9,0007 
to Durham University 


WE learn from the Zimes of India that Mr Pogson, the Go- 
vernment Astionomer of Madras, has written a long letter to 
the local Government, suggesting that some special arrangements 
should be made for observations of the Transit of Venus in De- 
cember 1874, in Northen India, independently of the Madras 
Obzeivatory The letter has been forwarded to the Government 
of India for consideration 


Les Mondes says that M Calombel, Procureur-Généial of 
Missions m China, after careful inquiry, gives it as his opinion that 
Shanghai 1s one of the most favourable spots for observing the 
forthcoming transit of Venus The climate there 1s somewhat 
moist, but the month of December is in general very fine , and Les 
Alondes says that without doubt Shanghai will be the scene of 
M Janssen’s “third glorious campaign’? Nankin is also a 
favourable station, but the inhabitants are not yet sufficiently ac- 
customed to strangers, and the presence there of a scientific 
expedition might lead to a popular not 


Tur Chinese take a curious method to prevent their pigeons 
from bemg aitached by buds of prey while cuclng over the 
cities or moving fron place to place This consists in the 
employment of small, short cylinders of bamboo, arranged 
so as to foom a whistle or iced ppe, in groups of three oi 
four, or more These are attached to the back of the bird, 
ind so adjusted tha. as it flies through the air a very sharp sound 
s produced Varying lengths of the bamboo give variety of 
‘ones to this instrument , and when a large number of birds are 
lying together ın a single floch, as is very frequently the case, 
he sound produced by them 1s distinctly audible for a great 
listance It 1s said that rapacious birds are effectively repelled 
dy this precaution, so that the pigeons make their flights with 
serfect safety from one point to another Varnish is used foi 
coating these bamboo whistles to protect them fiom moisture 
This practice is said to have been ın vogue among the Chinese 
for a great many years 


THE temperature of Fcbiuary of this year has shown some 
very curious peculiatities, and a marked contrast to that of the 
sahe: pat of the winter, as may be seen from Mr Glaishen’s 
tables of obseivations at Blackheath, published weekly m the 
Gardeners Chiourele While, dung the whole of the three 
preceding months there were only twelve frosty nights, with the 
‘emperature of the twenty-four hours almost umformly above the 
average of the last fity years, the the:momete: fell below the 
heezing point in eighteen mghts m Februmy, and the tem- 
peiature was below the average on every day except two, the 
total depie-sion for the month bemg 4° 3 Fahr The records 
of very few winteis will show so hrgh a mimimum as 25° 0 
Fahr, the lowest tem,eiatuie of the past winter at Blackheath, 
which occurred on February 24 and 25, the thermometer falling 
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below 30° oon only seventeen mghts durmg the whole winter 
Since March 2 the temperature has been again untformly above 
the mean 


A VERY important extension of the work of the U S signal- 
office, as far as its system of weather telegraphy is concerned, 1s 
about to go into operation It 1s proposed to call the post-offices 
of the country mto requisition as intermediate agents for dissem- 
nating weather intelligence, for which purpose the territory east 
of the Mississippi: has been divided into districts of about two 
hundred miles in extent each way, and each having a pomt of 
distribution near its centre, to which the “ probabilities ” will be 
telegraphed from Washington, and fiom which two copies of 
the report are to be sent to all post offices within the district 
which can be reached by mail as early as six o'clock P each 
day It.1s well known that country post-offices are the centres of 
intelligence to rura districts, and in order to afford the farmers 
in the community, especially, an opportumity of profiting by this 
infoimation, postmasters receiving these despatches are to place 
a copy as soon as furnished ın a conspicuous situation, where the 
public can see and read ıt 


Api opos of the correspondence going on in our columns on 
‘Inherited Instinct,” we take the following from the Zvenzug 
Standard of March 8, though ıt would have been more satisfac- 
tory had the Stavaasd named its authority for the statement — 
During a recent gale the bng Blue Facket, of West Hartlepool, 
from Rouen to Shields, was abandoned off Flamborough Head 
The crew were taLen off, but a cat was left on board This cat 
had been given as a kitten to the captain twelve months ago by 
a lady named Mowbray, living at West Hartlepool, and had 
never been ashore since that ume On Wednesday last the cat 
made its appeaiance at Mrs Mow bray’s house, having swum 
ashore from the w-eck, and travelled thence on foot. It was im 
a yery emaciated condition 


Dr ELSNLR, of Berlin, has found thatiron 1s volatilisable at 
a temperature of at least 3000° cent grade He experimented 
with a small piece at tais heat, and on uncoveiung the crucible, 
distinguished small needles of crystallised iron, says Zes Mondes 


Wes are glad to note that Ocean Z/iyhkways has been so success- 
ful that next mon.h it 1s to be considerably increased in bulk, as 
also in price, the size of the page being at the same time, wisely, 
we think, somewhat reduced It 1s to be hereafter published 
by Messrs Trubazi 


TH» Japanese Government proposes to have an mstitution for 
the study of practical ermneering, and have instructed their 
agents to procwe a set of machinery and tools simular in all 
respects to that which the Crystal Palace Company last autumn 
constiucted, for the purposes of then admurable school for 
practical engineeiing, under the supervision of Prof Wilson, as 
Principal 


THE additions to the Zoological Society’s Gardens durimg the 
last week include a puff adder (Pipera arrefans), a horse-shoe 
snake (Zamunts ‘ippocrepts), and a lacertive snake (Ce/lopeltes 
lacestzna) from Morocco, presented by Sir John Drummond- 
Hay, KCB , a Rose Ell parakeet (Platycercus ecimutts), from 
N S Wales, presented by Mrs Hewett, two Moorish tortoises 
(Zistude maurit: nica), and three Span'sh tenapms (Cemmys 
Lepresa), from Algena, presented by Mr E C Taylor, a 
ciested porcupine (#237é71x cristatc), born in the gardens, a 
Malayan bear (U7 sus malayanus}, deposited, a pig-tailed 
monkey (l/ucacrs nemestrinus), hom Java, a white cheeked 
monkey (Ciéus lunatus), from Braul, a talapom monkey 
(Cercopithecus ta’apoin), and a pluto monkey (C gluto), from 
West Afi.ca, a Bonell’s eagle (Aguila čonellu), from Morocco , 
two canary finches (Serinus canaries), from the Canary Islands , 
and an Iceland falcon (Falco zslandus) , all purchased, 
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THE Ame ican Natu ahst for February, among others, con- 
tains an article by Dr Gill on “The Limts of the Class of 
Fishes,” in which he endeavours to modify their generally ac- 
cepted classification by dividing them up mo two classes and 
three sub-classes, of equal significance witn the reptiles and 
birds The names he proposes are (1) Pisces, (2) Marsipo- 
bianchi, and (3) Leptocardu, which sufficiently indicate the 
genera he includes in each class Such an amount of division we 
think excessive, and ıt would undoubtedly necessitate the re- 
moval of the crocodiles from the reptilia, among other changes 
Mr A S Packard gives an account of one of the beaks of a 
cuttle-fish, probably Architeuthis dua, woich 1s four and a half 
inches long , he also describes other colossal specimens There 
1s a paper by Prof Jordan on the colours of vegetation, one by 
Dr Abbott on the habits of certain crawfish, and another by 
Dr Foster on the pottery of the mound-buildjers, which 1s fully 
illustrated 


THE Munich Zeitschrift fir Biclogie, Bd 3, Heft 4, contains 
the following papers of purely medical interest on the occurrence 
of enteric fever in the Bavarian army, by Dr Port, with charts 
of the mortality in the different barracks and of the amount of 
subsoil water , On the present state of tne cholera problem, by 
Prof von Pettenkofer, and on the processes of decomposition 
which result from venesection, by Dr J Bauer 


Schriften der Naturforschenden Gesell-chaft in Dancap, New 
Senes, vol 3, Part] The first paper ın this publication of 
the Danzig Society 1s a contribution to primitrve German history 
by Dr Lissaicer of Danzig, being a very careful and elaborate 
monograph on some skulls found at Meiszerswalde and Knissau, 
a short distance from Danzig The paper 1s accompanied b 
some capitally executed photographs of the skulls The next 
paperis also a contitbution to the history of the early mhabitants 
of Pomerama, bemg a description by Herr Kasisk: of the nus 
merous and vated contents of some of the ancient giaves which 
abound in the district around the vilage of Persanzig, on the 
river Persante, a short distance west of Nevstettin The dis» 
trict abounds with material for the archseologist The paper 1s 
accompanied with numerous illustrations of te contents of the 
graves ‘The next paper is a long one by Dr C J H Lampe, 
of Danzig, on the Movement of Water in pipes, accompanied by 
some calculations as to the pressure and speed of the wate: m 
the pipes by which Danzig 1s now supplied witn water from a 
considerable distance This paper ıs also illustrated, as 1s also 
the last one, whichis the fifth part of A Menge’s Catalogue 
of Prussian Spiders 


Der Zoologische Garten (Frankfurt a M ), January 1873, con- 
tains an excellent article, with maps -n 1 ustration, of the 
geographical distribution of the Birds ot Paradise, with 
which are included Afremachus and Putlor:s There is also 
an article by Dr H Dorner on the tongue of the Ka ha 
Parrot (Nistor meridionalis), in which he shows clearly that 
im Stiucture it presents mone of the characters of the 772 4o- 
glossing, and m other pomts his results quite agree with those 
read before the Zoological Society of London in June last, al- 
though he, followmg Dr Finsch, does not feel casposed to remove 
this parrot from among those with trichoglossal tongues, because 
of a supposed similarity in their beaks, which we find it difficult 
to appreciate, the Kaka’s being black ard ribbed, whilst 
that of Lorus is smooth and with an orange tmt Thae 1s 
not the least doubt that, now it has beer. doably demonstrated 
that then tongues are not similarly constructe? there 1s not any 
good reason for associating the Nestors with the Lones 
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SOCIETIES AND ACADEMIES 
LONDON 


Royal Society, March 6 —*“ On the Vapow-density of 
potassium ’—Prelimurary notice By James Dewar and Willam 
Dittmar 

The i1esults of their observations conclasiy.ly show that the 
density of potassium-vapour, a*produced ın the process described, 
cannot exceed 45 times that of hydrogen, and that therefore the 
molecule of potassium consists of fwe atoms (Xa) 

‘On New Sources of Ethyl- and Methyl-Aniline ” By John 
Spiller, F CS, 


NATURE 


A oe 


| 
| 
| 
| 





a e 


a+ 





[Mar. 13, 1873 


TN TN Yl tr 





“Ona new genus of Amphipod Ciustaceans. By Rudolph 
von Willemoes Suhm, Ph.D , Natmalist to the Challenge ex- 
ploring expedit.on 

In lat 35° 47’, long 8° 23’, off Cape St Vincent, the haw 
was sent down toa depth of 1090 fathoms on the 28th of Januaryl 
and biought up among othe: very interesting things a larg, 
transparent Amphipod with enormous facetted eyes The animale 
evidently hitherto unknown, will be the type of a new genus, 
having the follow.ng characters — 


THAUMOPS, nov, gen. 


Caput oblongum, inflatum, oculis maximis superiorem capitis 
partem tegentıbus Segmenta thoracica 6, abdominalia 5 
Antennarum in femims par unum, maxillarum par unum, 
pedum pana duo minima maxillarum locum tenentia 
Mandibule nulle Pedes thoracici 5, abdominales 3 m 
quoque latere Appendices caudales 4 Gangliorum pecto- 
ralinm parna 5, abdominahum 3 


T pellucida, 0 sp 
Coi pus longitudine 14 mm , latitude 21 mm, pellucidum 


It could not be made out whether 7 gellucida mhabits the 
deep sea, or whether it is, hhe Phrosma, a pelagic animal, 
having been caught by the trawl only as the lattet came up from 
the depth 


Geological Society, Februiry 26 —Prof Ramsay, F RS, 
vice-president, m the chair —The following communications 
weie read —‘‘On the Jurassic Rocks of Skye and Raasay,” by 
Dr James Bryce In this paper the author described numerous 
sections of Jurassic rocks exposed chiefly in the sea-cliffs of Skye 
and Raasay, indicating the presence in those islands of a com- 
plete senes of beds ascending fiom the Lowe: Lias to the middle 
of the Middle Oolite He noticed the occurrence in these sec- 
tons of fossils belonging to the zones of dlwvzonites angulatis and 
A Buckland: m the Lower Inas, to the zonesof A Yamesoni, A 
capuornus, ed margartaius, and A spinatus m the Middle 
Isas, of Upper Laas fossil, including Ammonites communes, 
SJalerfer, hetes ophylins, and bifionrs and of others indicatmg beds 
belonging to the Infexror Oolite and Cornbrash, and to the Ox- 
ford Clay The Lock Stafin beds were descitbed as an 
estuarme series, neaily approaching the Oxford Clay in geo- 
logical age, and including a bed almost entirely made up of 
shells of Octrea hebridict The whole seres of Jurassic rocks 
in these islands reposes on the Toridon sandstone of Cam- 
bran age, and the author discussed the question whether or 
not the intervening beds have ever existed in this locality, and 
came to the conclusion that they probably existed, and have been 
swept away by denudstion He remarked further upon the 
resemblance ın lithological chatacters of the beds described with 
the corresponding deposits elsewhere in Britain The traprocks 
intruded between the Jurassic deposits he iegarded as of 
post oolitx date —-“ Observations on the more rematkable 
Boulders of the Nortn-West of England and the Welsh 
Borders,” by Mr D Mackintosh In this paper the author 
described the situation and indicated the probable ongin of 
many of the more striking known boulders ın Westmorcland, 
Cumberland, Lancashire, Cheshire, and on the borders of Wales 
Tre northern boulders seem to have orignated ch efly fiom Wast- 
dale Crag, Cnil, nnerdile, and Eskdale, those of Cheshne 
chiefly from the Lake D strict and South of Scotland , and many 
of those on the Welsh borders from the mountains of Wales 
Many of the boulders noticed by the author exhibit glacial striae 
The author also especially referred to the occurrence of boulders 
at hizh levels, 


Linnzan Society, March 6—Mr Bentham mide some ob- 
servat.ons oa the homolegy of the pengynium or utricle of the 
female flowers of Carex and Uncinia, with a view to calling to 
the dispated points 11 question the attention of botamsts used 
to microscopic investigaion, who may have the opportunity of 
examining living spe..mens m the earjest stages of flowering 
Two principa! explana‘iors of the homology of the perigynium 
of Carex have been given Biown, relying upon its being com- 
posed of two squam., considered that it represents a perianth, 
and Payer and Schleiden have adopted the same view, after an 
examina*ion of its appearance at a very early stage Kunth, on 
the contrary, believed it *o be formed of a single scale, and to 
be an ordinary glume subtending the female flower on a secor w 
dary axis, of which the seta of many species of Carex, and of 
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all the species of Uncinia, 1s the contmuation If the perigy- | Messis P L., Sclater and O Salvin read a paper on the birds of 
nium ıs really formed of a single scale, Kunth’s view is very | Eastern Peru, with notes on the habits of the birds by Mr E 

plausible, but the two keels or principal nerves, which m most ; Bartlett The totai number of species hitherto recorded as met 
species end in two points or lobes, aie strong evidences of its | with in the district was stated to be 473, of which 108 were un- 
double nature Kunth explains that circumstance by the sup- , known elsewhere —.\ communication was read from Surgeon- 
pression of the cential nerve or heel owing to pressure, of which, | Mayor Francis Day on some new or imperfectly known fishes of 
however, the1e 1s no appearance In any speciesexamined Payer | Inda —A commuaication was read from Mr G E Dobson, 
states also positively that the two are distinct at an early stage, | M B, on secondarv sexual characters in the [Chiroptera Mr 
and unite asthey grow up, but implicit relance ts not always to j Dobson pointed out that, contrary to what Mr Darwin had 
be placed upon his having always clearly seen the minute micro- | beheved to be the zase, special structural characters existed m 
scopic and obscure protuberances he delineates Schleiden de- : the males of species of the genera Phyllorhina Taphozous, and 
lineates the two parts of the perigynium and the seta as forming | other genera of bats 


three parts of one whole , but his drawing 1s not to be depended 
upon, as he places them in a wrong position with relation to the Anthropological Institute, Feb 18 —Prof Busk, F RS, 
aus and the subtending glume Kunth confirms his views by a | president, in the chair Sır John Lubbock, Bart exhibited two 
comparison with the palea and occasional seta of Granune e, but | heads of Macas Indians, and contributed a note of the mode of 
here the position of the two parts ın the two orders 1s by no } their preparation Mr W Topley read a paper ‘‘On the 
means homologous Independently of the relation to the other | Relation of Pansh Boundaries in the south-east of England to 
parts of the flower, the seta or prolonged axis m Graminex is | Great Physical Features, particularly to the Chalk Escarpment 
outside the paleze, in Carex inside the pengynium A stronger March (4 —Prof Busk, FRS, president, m the chair —A 
confirmation 1s taken from two South African species of Schw- } Paper was read by Dr A Campbell ** On the Looshais,” a people 
noxiphium (not generically distinct from Carex)in which the seta inhabiting the hill district of Chittagong They are fairer m com- 
occasionally bears a spikeof maleflowers This spikeappears to be plexion than the people of the plains, and their features resemble 
sterile, and may be acase of prolification, but requires further inves- those of the Malays rather than the Tartar-hke people of Mum- 
tigation Tfit bea normal spike, we must conclude the pengymum | Pore They have no distinction of caste, marriage is a civil 
contract, dissolvable at the will of both husband and wife. The 


or subtending glume to be formed of one scale , for two opposite 
scales at the base of an alternate inflorescence 1s a derangement . Men live by hunting, whilst the women are engaged in household 
work —Sir Duncan Gibb read a paper on “ Stone Implements 


of the ordinary course of change from the alternative veyetative : : 
and Pottery from Canada” After describing a collection of 


organs to the opposite or whoiled floral organs, which 1s be- 

leved to have no example at least in Monocotyledons If the : arrow and spear heads, some hatchets, and pottery collected by 

perigynium 1s formed of two scales they must belong to the floral himself in yvanous paits of Canada, he considered the first two as 

whorls They are not subtending bracts analogous to the two the most ancient 1nplements found im that country, for reasons 

free bracts of Diplacrum, or the united ones of Hoppia, for in which he gave, and placed the period of their use at about 200 

both those cases the female flowers are terminal without any other | B C, although he saw no reason why they might not have been 
employed 4,000 years ago —Mr Hodder M Westropp con- 


subtendines glume, and ın Carex the female flower 1s lateral, and 
See ’ | tributed a short paper on ‘* The Ventnor Flmts,” descriptive of 


the perigynium ıs within one outer subtending glume That 
they are two out of three parts of a real perianth 1s rendered fragments of flit and other stone, bearing resemblances to the 
improbable by their great development in one sex in an order | true arrow-heads and 1mplements of ancient manufacture , and it 
where it 1s m all other gencra suppressed or rudimentary, and | Was shown that the specimens exhibited were wanting m the bulb 
without any trace of 1tin the other sex The only remaining of percussion and the chipping at the edge which characterised 
supposition ıs that the pe1igynium and seta 1epresent the stamens the geruine articles —The President described an Australian 
of the male flowers, and are therefore in fact stammodia The Skeleton from the Murray River, which had been sent to the 
position with relation to the axis and subtending glume ıs the , Museum of the institute by Dı Robert Peel, of Adelaide It 
was announced that furthe: committees had been appomted for 


same, and although they are very different ın form and texture 
that ‘difference ıs much dimimshed m Uucanta longifolia where ' Physical Charac'ers of Mankınd, Priscan Archæology, and 
Descuptive Ethnography 


the dılated filaments of the males assume the aspect nearly of 
the perigynium of the females The lobes of the perigynium in 
Carex subulata, and occasionally in some Uncinie, have the look 
of the seta of Uncimia, and in one instance that seta bore a per- 
fect anther Brown confirmed his view of the perianth-nature 
of the perigymium bya spec.menof Carex acuta with stamens 
within the perigymum An caamunation of beautiful specimens 
of this form of Car. acuta, gathered by Mr Spruce m Yorkshire, 
shows, from the position and structure of the stamens bearing 
perigynia, that they me altered female flowers ın which more or 
less imperfect stamens replace the carpellary leaves of which the 
pistil ıs formed If this homology of the pengymium with the 
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Chemical Soziety, March 6 —Dr Gladstone, F R $ , vice- 
president, ın the chair The following communications were 
vead = ** On the action of hydrochlonc acid on codeine,” by 
| Dr C R A Wright, being a continuation in the codeme serres 

of the author's fsimer researches on morphine ‘‘ On new pro- 
cesses for mercury estimation with some observations on mercury 
salts,” by J B Hannay “On a method of estimating nitric 
acid,” by T E Thorpe, F RS E, the process depending on 
the ease with which nitric acid is converted into ammonia by 
the coppei-zinc couple of Messrs Gladstone and Tnbe ‘* Note 


k on a reaction of the acetates upon lead salts with remarks on 
andreecium of the male flower 1s thought plausible, ıt 1s sttll the solubility of lead chloride,” by F Field, FRS ‘Ob. 


| 

douLtful, and the doubt can only be solved by a careful repetition | 
>, | servations on the nature of the black deposit m the copper-zinc 
of Payer’s observations, and a repeated study of the anomalies ! couple.” by | HL Gladstone, FRS and A Tube, F Cs 





of Schcenoxiphium, and of those species of Carex in which the | fr : 
seta 1S nanai developed, many of the forms delmeated in the | “On C en E a eon Ae ageals between 100° and 
late Dr Booth’s splendid illustrations of the genus requiring a ne a y oh a nee, his consists of a bath similar 
special study on the specimens themselves to the ordinary chemical hot-water oven but made of sheet-lead 
P , and filled with dilute sulphuric acid of such a strength as to boil 
Zoological Society, March 4 —Mr John Gould, FRS, | at the desired temperatuie 
V.P, m the char—Mi Eawm Ward exhibited the orginal 
leg-bones of Divornis maximus, from Glenmark Swamp, neal 
Christchurch, New Zealand, described by Prof Owen in the 
Society’s ‘* Transactions,” belonging to Col Michael —-A com- 
munication was read from the Rev O P Cambridge on the 
spiders of St Helena, founded on the collections made in that 
island by'Mr Melliss The total number of known spiders of 


Entomological Society, Feb 17~—Prof Westwood, 
president, in the chair —Mr Bond exhibited bred specimens of 
Acronuyela Didor and A Ps:, showing the differences between 
the two species --Mr Muller exhibited some spiral cases of a 
species of Psycve, and also the egg case of a species of Mantis, 
both sent from Calcutta by Mr James Rothney —Prof West- 
St Helena was stated to be forty, of which eleven were now | wood exhibited two dipterous larve preserved in spirits, dis- 
jescribed for the first tıme The species were mostly European | charged by a woman ina clot of phlegm, which were probably 
n form —A communication was read from Dr John Anderson, ! larvae of Fila sese, swallowed with raw carrots After they had 
F ZS, Curator of the Indian Museum, Calcutta, on the species | been immersed 1n spirits for three or four days he took them out 
ind dentition of the Southern Asiatic Shrews, preliminary to a , for examination, and was surprised to find that they were still 
oroposed monograph of the group —A communication was read | alive. He also showed drawings of vine-stems, with ex- 
rom Mr M R Butler, bemp the description of a remarkable | crescences catsed by a beetle (Otiorhynchus) —Mr H W 
lew species of butterfly, of tie genus Zanaccea, from Penang.— | Bates read a paper on the geodephagous beetles of Japan, col- 
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lected by Mr George Lewis —Mr Mulle: read a list of entomo- 
logical works and papers, no notice of which was to be found in 
Dr Hagen’s “ Bibhotheca Entomologica ”"—Mr F Smith read 
some remarks by Prof Siebold, on the salivary organs of the 
honey-bee 
March 3—Prof Westwood, president, in the chur Mr 
Vaughan exhibited a box containing about 200 specimens of Japa- 
nese Lepidoptera collected by Mr Henry Pryer, near Yokohama 
--MIr T Smith exhibited insects bear g a remarkableresemblance 
to each othe:, although belonging to different orders  Amylossa 
dimidiata, a bee, had a striking resemblance to a species of the 
Dipterous Genus Asus from South America Also Abispa 
splendida, one of the Vespide, resem>led an insect of the Dip- 
terous genus Laphria, both fom N Holland Also a bee of 
the genus Afegachile resembled an Asus The two las" 
mentioned resembled each othe, not onlyin general appearance, 
but the Asus was also furnished on the under side with a pollen 
brush, in the same manner as m A/ guchi/e, clthough ıt was not 
apparent for what purpose the insect requredit ‘The president 
remarked that when he was at Ancona hz observed several 
insects of the genus Osweaand Afega: file extracting pollen fiom 
blach poppies, and on the sandy skore he noticed the same 
insects collecting the sand He therefore concluded that the 
pollen brushes were used, not only for collectmg the pollen, but 
also for carrying the grains of sand to their nests It wis 
probable, therefore, that the 4d fz that were furnished with 
brushes might use them for a similar purpose Mr Champion 
exhibited Bagous brevis, taken m this country for the first time 
by Dr Powe: —Mr Muller directed attention to an article in 
the Pitts Nouvelles explammg 1 method of obtammg silk 
from cocoons which had been eaten through by the insects—and 
that the silk so obtained from the damaged cocoons was equal 
in quality to that obtained from the perfect cocoons 


Royal Horticultural Society, March 5 —Scientific Com- 
mittee —J D Hooker, MD,CB,FRS,m the char A 
note was read from Di Boswell Syme on the intra-palear fertilisa- 
tion of wheat Ile found that the anthers aie empty when they 
are extended, and that the stigmas are never extended heyond 
the pales at all —Mr A W Bennett read an abstract of a paper 
by Hildebrand, on the same subject — Fne Rex M T Berkeley 
exhibited specimens of a fungus, Cladosfor inn herbas un, hom 
the inner surface of the shell of a botled egg —Geneial Meeting 
—W Wilson Saunders, F RS, 1n the chair Prof ‘Thuiselton 
Dyer made some remarks on a cone of Araucaria Bidivills from 
the tree in the temperate house at Kew, on speci.nens of Dendro- 
bium dln and Clematys wdivisa, a hne species from New Zea- 
land, and also on Amorphophallus ERETI a remarkable Aroi! 
with inflorescence, shown by Mi Bull Ht had been introduced 
by the French mto the Jardin d’F sar at Algiers, from Cochin 
China 

Royal Microscopical Society, March 5 —Chas Brooke, 
FRS, president, m the char Mi E J Gayer contributed 
some further notes on the micro-spectroscope and microscope, in 
continuation of his paper upon the sime subject, read at the 
December meeting ofthe Society —A paper by Dr Maddox, on 
a minute plant found m an incrustation of carbonate of lime, 
was also read to the meeting, and was illustiated by drawings 
and piepared specimens exhibited under the microscope, Ly Mi 
Reeves — The secretary stated, with reference to some crystals 
shown at the previous mecting, obtained from the condensed 
vapom of coke, that they had been ex:mired by Mr Bell, and 
found to consist chiefly of protosulphate of iron —A new metal- 
lic chimney for microscope lamps was intoduced by Mi Wer- 
ham, its merits being explained by the secretary, and discussed 
by tne meeting 
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Pnilosophical Society, Feb 3 —-Piofes or Humphry, 
president, in the chair It was decided to admit as associates 
residents m Cambiidge and the neighbourhood, not being 
graduates Associates to be elected for a period of thiec 
years, and if not then graduates to be chgtble for 1¢-election 
The president in an eloquent address dwelt upon the loss which 
the Society had sustamed by the death of Prof Sedgwick, its 
founder and evei-ardent supporter The following communica- 
trons were made by Prof Clerk Maxwell ‘On the proof of 
the equations of motion of a connected system,” and “On a 
pioblem ın the calculus of variations m which the solution is dis- 
continuous ” 

Feb 17 —The following communications were made by Mi 
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Paley ‘‘ On the name Odusseus sigmfymg ‘settmg sun,’ and the 
Odyssey as a solarmyth” This showed that the name was 
most probably connected with 8udéuevos Aros (setting sun) and 
that the details of the Odyssey were easily mnterpreted as a solar 
myth, describing the journey of the sun to the west and his 
retum after maiy struggles and adventures to his ever-young 
bride in the east, I cnelope the spmstress, 7 e the cloud-weaver — 
“ On the identuty of the modern Hindu with the ancient Greek 
ship” A model of the forme: (Bengalee) was exhibited and the 
close comcidence in build, rig, and tackling was pointed out, 
and several difficu’ties in the allusions of classic authors to the 
pats of a shop were thus explained 
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Literary and Philosophical Society, reb 18 --E W 
Binney, [ RS vice-president, inthe char Dr Jode F RS, 
gave some further account of the improvements he hed made in 
his air-exhausting apparatus (See Niruri, vol wu p 296) 
“Notes on a supposed Glacial Acron in the Deposition of 
Hematite Iron Ores inthe Fuiness District,” by William Brock- 
bank, E GS The hematite non ore deposits in the Furness dis- 
trict are of two very different varieues—(1) Those filling hollows 
in the limestone, covered only by the post tertiary gravels 
and clays, and (2) Those occurrmg m the carbontferous hme- 
stone m vans, and large irregular cavities œ ‘* pockets ” 
‘Lhe superficial deposits (1) are more especially the subject of 
the present communication, as they afford, in the wrnter’s 
opinion, undoubted evidence of glacial action, and of the mode 
in which the iron ore hay been transported by its agency 
Ihe Results of the Settle Cave Eaploration,” by W Boyd 
Dawhms, | RS Since the results of the exploration of 
the Settle Caves were brought before the British Assocation at 
Liverpool, m 1870, considerable progress has been made in the 
further investigation of the remarkable contents of the Victona 
Cavern Up to thet time our researches had revealed, perhaps, 
the most remark ble collection of enamclied jewellery wich had 
ever been discovered in one spot, along with broken bones of 
animals and the implements of everyday life, which afforded a 
pomted contrast to the culture implied by the workmanship of 
the articles of luxury ‘The Roman coms, and the style of work- 
manship of the imp ements, pointed out that the cave was occu- 
pied during the trcublous times when the Roman Impure was 
bang dismembered by the invading barbarians, and when 
Britain, stripped of “he Roman legions, was falling a prey either 
to the Picts and Scots on the one hand, or to the Jutes, Angles, 
and Saxons on the other If we stretch the limits of the occupa- 
tion to the latest, they cannot be held to extend nearer to ow 
own times than the Northumbrian conquest of Elmet (or king- 
dom of Lecds and Bradford) by I adwme, in the year AD 
616, that was preceded m 607 by the march of A thelfrsth on 
Cheste:, anu the greit battle near that Roman fort, celebrated m 
song for the defeat of il e British and the slaying of the monks oi 
Bangor At that tame the ‘Northumbrian arms were first seen 
on the shores of the Insh Cnarnel, and the fragment of Roman 
Britain—which hid extended on the western part of our island, 
from the estuary of the Severn uninterrupiedly, .hiough Derby- 
saire and Lape shire into ( umberland—was divided, never agair 
to be umted The Roman civilisthion, which had up to tha 
tme been mamtamed in that district, disappeared, and was re 
placed by tle ciyleation which we Know as Inghsh The 
traces, therefore, of Romano-Celtic ornaments und implement: 
fiom the Victoria Care must be ass'pned to che period before the 
Inglish conquest, before the Noithumbitans conquered West 
Yorkshire ana Mic-I ancashıre Underneath the stratum 
contammg the Roano-Celtic or But Welsh articles, at 
the cntrance of the cave, thee was a thickness of about 
sıx feet of angular stones, and at the bottom of this 
a bone harpoon o fish-speir, a bone bead, and a few 
broken bones ef bex, red deer, and a small short-horned ox 
prove that m still earher times tne cave had been mhabited by 
man A few flint flakes probably imply that these 1emains are 
to be .cferred rathe: to the Neolithic age than to that of Bronze 
Below this was a laver of stiff clay, into which the committee 
sank two shafts, respectively of twelve and twenty-five feet deep, 
without amiing at the bottom ‘They have, however, at last 
penetr ited 1t, and have broken into an ossiferous bed, full of the 
remairs of extmct animals, similar to those which have been 
discovered at Ka-kdale and clsewheie, consistmg of the cave- 
beir, cave hy ena, woolly rhinoceros,¢mummoth, bison, remdeet, 
and horse ‘The bottom has not been reached, and the area ev- 
posed 15 so small that ıt 1s impossible to say whether man was 





Mar. 13, 1873 | 


NATURE 


375 





living in the cave at this time or not The clay immediately 
above it 1s considered, both by Mi Boyd Dawkins and Mr 

Tiddeman, to be of glacial ongin, and in that case this cave 1s 
the only one in Great Bntain which has offered clear proof that 
this gioup of animals was hving ın the country before the glacial 
age It may be that the remams of man may be discovered 
here, as m the caves of Wookey Hole, Kent’s Hole, and 
Brixham , but this problem can only be solved by an explora- 
tion on a larger scale, which the committee hope to be able to 
caur} on by the aid of further subscriptions, and which the 
British Association has thought sufficiently amportant to aid by a 
grant of 507 The problem which they are attempting to solve, 
is not meiely of local interest, but one which 1s worthy of the 
aid of all who cae for the advancement of knowledge ‘‘ The 
explorations of the Victoria Cave,” writes Mr Tiddeman, 
“ carry with them more than common interest, from the proba- 
bility of making out ın this district the relation of the older cave 
mammal, (and perhaps of man) to the Glacial period The 
complete absence of this fauna from the river gravels and other 
Post-Glacial deposits of this district, taken with the former ex- 
istence of a great development of ice over the northern counties, 
renders it highly probable that the latter was the agent which 
removed their remains from all parts of the country to which it 
had access, leaying them only in sheltered caves In this cave 
we find, above the beds containing the older fauna, a deposit of 
laminated clay of great thickness, differing so much from the 
cave-earth above and below it as to point to distinct physical 
conditions foi its ongin Clay in all respects similar, but con- 
taining scratched stones, has been found intercalated with true 
glacial beds in the neighbourhood, thus rendenng the glacial 
origin of that in the cave also highly probable Moreover, at 
the back of a great thickness of talus at the entrance glaciated 
boulders have been found, resting on the edges of the beds of 
lowe: cave-earth containing the olde: mammals All points 
considered, theie 1s strong cumulative evidence pointing to the 
formation of the lowe: cave-earth at times at any iate prior to 
the clo-e of the Glacial period and probably earlier It is to be 
hoped that further investigations may seftle these and other 
most important questions ” The objects found in the Victoria 
Cave wilt not be removed from the county, but will be placed 
ın a muscum attached to the Grammar School at Giggleswick 
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Royal Irish Academy, Jan 13—The Rev Prof Jellett, 
president, ın the char Mr B O’Looney read a paper on the 
contents of the Book of Leinster —Mr W H Bailey, FGS, 
read a pape on a new species of J.abyiinthodont Amphibian 
fiom Jarrow Colliery, Co of Kilkenny This species the author 
said was, he believed, identical with the spectes referied to mn 
Messrs [Lunley and Perceval Wright s paper on fossil vertebrata 
from County Kilkenny, as being “a large amphibian, closely 
alhed to, 1f not identical with, the (1/4) acosan: us of the Scotch 
coalfield,” and of which he had been shown some very fine 
specimens ın the British Museum He proposed to call this 
species «f edgu 

Jan 27—Rev Prof Jellett, president, m the chair 
E Perceval Wright 1ead a ireport on Hyalonema mu abrlas 

Feb 24 —Lord Talbot de Malahide, vice-president, ın the 
char ‘Lhe Rev Prof Jellett, president, read a paper on sugar- 
beet giown in Deland in 1872, ın which he stated that, having 
frequently heard ıt said that leland was not a country in which 
the beetroot could be successfully cultivated, he had been led to 
mahe several experiments on the subject The results m 1871, 
which was a dry and sunny year, and those he had obtained in 
1872, which was one of the wettest and coldest, presented very 
little difference IIe had been furnished last year from the 
Albeit Model Farm, Glasnevin, with four specimens of sugar- 
beet, in the giowth of one of which the manure used was com- 
mon sa't, 1n the second case, sulphate of potash, ın the third 
case no manuie was used, and in the fourth instance, sulphate 
of ammoma Hehad by optical ex; ernment determined with 
accuracy that in the first case there was a yield of 79 99 per cent 
of water and 12 72 per cent of sugar, m the second, 80 27 of 
water and 13 18 of sugar, ın the third, 80 60 water and 12 42 
sugar , and in the last, 8052 wate. and rr 85 sugar ‘The ave- 
rage of these was 80 34 pei cent of water and 12 54 per cent of 
sugar The amount of sugar thus found to be contained m the 
Irish-giown beet was quite equal to that in beet grown in Ger- 
many, Belgium, and France, and proved Ireland to be a country 
in which sugar-beet might be cultivated with advantage, 
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EDINBURGH 


Scottish Meteorological Society, Jan 30, half-yearly 
meeting —Mr Milne Holme in the char—Mr Buchan 
made a statement with reference io the remarkable weather 
which has prevailed im this country durmg the past year 
The specialty of that year’s weather was, he sard, its ram- 
fall The mean rainfall for sixteen years of the whole of Scot- 
land, as mdicated by the average of 55 stations, was 39, 1~5th m 
The year 1857 wasa dry year, its ramfall bemg 81n less than 
the mean, r858 fell below the mean by 5in , 186i was 6 in 
above the mean, but the rainfall of last year ran up to I5 m 
above the mean, the average rainfall of the whole of Scotland 
dunng that year beng 54ın This rainfall was 38 per cent 
above the mean, and there was nothing approaching it in any 
of the previous sixteen years This enormous rainfall was very 
unequally distributed over the country He had constructed a 
map of Scotland based upon the returns from 200 stations In 
this map a blue lıne passing round the north of the Shetland 
Islands, cutting off the north-west fringe of Caithness and Suther- 
land, and then bending down southward, but returning north- 
ward again so as to pass round the north of the Hebrides, cut 
off a part of Scotland within which there was last year less rain 
than usual Between this and another line which stretched from 
Shetland, took m part of Orkney, curved down round Islay, and 
took off a part of the Hebrides, was included a portion of the 
country where the rainfall did not amount to 25 per cent above 
the average Then suppose a line beginning about Peterhead, 
curving round so as to mclude Elgin, and following very closely 
the east watershed of Scotland, all places to the east of that line 
were found to have had at least halt more rain than usual Fur- 
ther, the country about Aberdeen and a good part of East 
Lothian and Berwickshire had an excess above the average to the 
Not only so, but taking some of the m- 
dividual stations, 1t appeared that Culross, the highest the society 
had, stood 93 pei cent, above the average , Thurston, near Dan- 
bar, 88 per cent above the average of thirty-two years, Jed- 
burgh, 84 per cent above the average , and other places fully 80 
percent above theaverage These figures showed a very remark- 
able distri»ution of the rainfall for the last year , he thought the 
records of meteorology had nothing like it In Castle Gordon, 
Banffshire, the rainfall of last year was 5$1n above any rainfall 
in the previous ninety years At Kdinburgh there were sixty 
years’ observations to go back upon, and last year’s rainfall ex- 
ceeded to the extent of over 4 m any recorded within that 
period With reference to the distribution of rain over the year, 
the fall ın January was greatly in excess of the average, and it 
only fell below the average ın April, every other month showing 
an excess On the east side of Scotland, taken as a whole, every 
month of Jast year was above the average—an unprecedented 
fact, he thought, ın Scottish meteorology In the west of Scot- 
land, one month was decidedly under the average, and another 
month stood at the average, every other month being above the 
average June was a very wet month in the west August was 
adner month September appeared rather wet, but that was 
due to the greater rainfall ın the south, for to the north of Islay 
the rainfall of that month was very much under the average As 
to temperature, for the first four months ıt was above the ave- 
lage , m May ard September very much under the average , June 
about the average, July above the average, and so on , so that 
in this respect the year was not on the whole a very bad one 
With regard to barometric presse, he had worked out the mean 
of 55 stations, and it appeared that for every month, except July 
and August, the pressure of Scotland was under the average 
Northerly, noith-easterly, easterly, south easterly, and south- 
erly winds were above the average , and the distribution of rain 
was the representative of that fact, a great propoition of the 
ain that fell having been brought by easterly winds Th: 
atmospheric pressure in Iceland was above the avelage in 
every month except January, and during the whole year 
the pressure in that island was much higher than with us In 
the noith of Norway the pressure was still higher than in Ice- 
land, and showed a more irregular curve Following out this 
point in other parts of Europe, 1t appeared that in England the 
pressure was under the average, 1m Guernsey it was unde the 
average each month, and a similar state of matters prevailedtin 
Ireland, France, Switzerland, Germany, and Austua On he 
other hand, ın Iceland, the northern pait of Norway and Sweden, 
in Russia, at Constantinople, at Athens, at Moscow, im the north 
of Africa, and in Spain, pressure was above the average, and the 
rainfall for the year less than the average So far as the facts 
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went it did rot seem to hım that the rainfall of the whole 
globe during last yem was larger than usuali, In the West 
Indies ıt was a very diy year up to the beginning of November. 
In the United States, at least ull the end of September, it 
was duer than usual, and in the north of Europe much drer 
than usual In short ıt seemed that the rainfall of the year me 
stead of being more evenly distributed, as usually happened, had 
been more concentrated ın Scotland, England, France, Italy, 
south of Norway, Germany, and Austria, 
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Academy of Scietices, March 3—M de Quatrefages, 
president, ın the chaw —The following papers were read — 
‘On the Elliptical Oscillation of Solar Cyclones,” by M Faye 
The paper dealt mamly with the mathematical nature of the 
spots, and the author gave a table ın which he showed the exact 
resemblance which can be tiaced between the solar and terrestrial 
cyclones.— “On the Action of the Electric Current on a Mixture of 
equal volumes of Methene and Carbonic Anhydride,” by MM P 
and A Thenard Theauthors find that the silent discharge, when 
allowed to act on the above mixture, produces a clear, limpid 
fluid, but that the spark causes an expansion of the gases some- 
times accompanied by a deposit of carbon No analysis of the 
liquid was given —‘*On the Nature and Ongin of the Solar 
Spots,” a letter from Father Secchi, who believes that, even 
admitting M Faye’s cyclones, yet the cause of these must be 
sought ın eruptions He asserts that he did not say, as M Faye 
supposed, that the spots zere erapuons, but that they were #7 o- 
duced by eruptions —The Academy then proceeded to elect a 
member of the physical section in the place of the late M 
Duhamel M Berthelot obtained 33 votes, M Desains 23, and 
M Le Roux 4 M Berthelot was accordingly elected —A 
report on a memoir by M Kretz on the elasticity of moving 
machines was read —A paper on tne botanical geography of 
Morocco, by M F Cosson, followed, and next came a paper 
on geodetic opertions, by Col H Levret, and one on the 
simultaneity of barometric variations in the high latitudes of 
either hemisphere, by M J A Broun—M B Renault pre- 
sented a paper on the fructification and on the structure of the 
stems of Anzulariıa and Sphenophyllum —M Chasles presented 
a paper on the trajectories of the ports of a straight motion in 
space, by M A Mannheim, and a note on double curves of the 
sixth order, by M Ed Weyer —M L Joulin sent a paper on 
saline decomposition, a paper relating to the part played by the 
water used to dissolve a body, when that body 1s precipitated 
by means of another —MM Thioost and Hautefeulle sent 
a second instalment of their paper on the solution of 
gases in molten castenon They find that a highly sh- 
cious iron scaicely dissolves any hydrogen —M Gernez pre- 
sented another paper on the action of films on st per- 
siturated solutions —M Pasteur presented a paper by M 
J Chautard, on the modification of the chlorophyll absorption 
spectrum, produced by the action o° alkalies The alkalies 
cause the appearance ofa second band in the red —~MM Houzeau 
and Renard presented a paper on the use of concentrated ozone 
in Investigations in organic chemistry, and on ‘‘ozobenzine ” 
The latter 15 a gelatinous body produced together with formic 
and acetic acids by the action of ozone on pure benzine —Mr 
T L Phipson sent a note on Anthracenamine —M Wurtz pre- 
sented a second note on the derivatives of Tetrachloride of 
naphthaline, by M Grimaux —This was followed by M P Berts 
ninth note on the effects of changes of barometric pressure on life 
MM P Fischer and de Tolm sent a note on the bathymetric 
exploration of the fosse at Cape Breton, and M.J Jullien a note 
on tne respiration of the Psammodroma, 
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THURSDAY, MARCH 13 


ROYAL SociETy, at 830 —Note on Supersaturated Saline Solutions C 
Tomlinson —Visible Direction Dr Jago 

SOCIETY Or ANTIQUARIES, at 8 30 —Excavatisns in the Troad Dr Schhie- 
mann 

Lonpon MATHEMATICAL SOCIETY, at 8 —On an Extenson of the term 
irea toa closed curve of double curvature or Skew Polygon B. 
Hayward —On the Evaluation of a class of Defimte Integrals Involying 
Circular Functions m the Numerator, and powers of the Vanable only m 
the Denominator J W L Glaisher —Note on Normals and the Surface 
of Centres of an Algebraical Surface S Roberts. 

Rova INSTITUTION, at 3 —Forces and Motions of the Body Prof, 
Ruterford 
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FRIDAY, MARCH 14 


ROYAL INSTITUTION, at 9—Coral Reefs and their Architects 
Allman 

ASTRONOMICAL SOCIETY, at 8 

Quererr Crus, at 8 

ROYAL COLLEGE OF SURGEONS, at 4—-Extinct Mammals 


SATURDAY, Marcu 15 


ROYAL INSTITUTION, at 3 —On the Philosophy of the Pure Sciences Prof 
W K Clifford 


Prof, 


Prof Flower 


SUNDAY, Marcu 16 


SunpAy LFCTLRE Sociery, at 4—-The Education of Women 
Fawcett 


Mrs. 


MONDAY, Marcu 17 


ENTGMOLOGICAL SOCIETY, at7 

ASIATIC SOCIETY, at 3 

LONDON INSTITUTION, at 4 —Physical Geography Prof Duncan 
ROYAL COLLEGE OF SJRGHONS, at 4 —Extinct Mammals Prof Flower 


TUESDAY, Marcu 18 


STATISTICAL SOCIETY, at 7 45 

ANTHROPOLOGICAL Sacietr, at 8 —On “Theories regarding Intellect and 
Instinct,” and ‘ The Concurrent Contemporaneous Progress of Renovation 
and Waste George Harris 

ZooLCGICAL SOCIET), at 8 30 —On some Marine Mollusca from Madeira, 
ancluding anew genus of ihe Afzeeced@ Communicated by Mr Gwyn 
Jeffreys R B Watson—On a specimen of Acanthias vulgaris and 
a species of Galeus, probibly new, taken off Flinder’s Island, Bass’ Straits 
Dr John Denis Macdonald —Note on the Gazelles of India and Persia, 
with description of a new species (Gazella fusczefrons) W T Blanford 

ROYAL INSTITUTION, at 3—Forces and Motions of the Body Prof 
Rutherford 


IVEDNESDAY, MARCH 19. 


Society oF ARTS, at 8 —On certain improvements m the Manufacture of 
Prnzung Types J E Johnson 

METEOROLOGICAL Soc ETY, at 7 —On some results of Meteorological Tele- 
graphy R H Scott.—On the Barometne Depressions of Jan 24, 1872" 
Wm Marriott 

ROYAL COLLEGE or SURGEONS at 4 —Eatinct Mammals Prof Flower 

LONDON INSTITLTION, at 7 — Travers Course (Lecture I) 


THURSDAY, MARCH 20 


Ra INSTITUTION, at 3 —The Chemistry of Coal and its Products A V 

arcourt 

CHEMICAL SOCIETY, at 8 —On Iron and Steel C W Siemens 

a at SeGE et at &—On the *‘ Take-all” Corn Disease of Austraha 
r Mucke 


PAMPHLETS RECEIVED 


ENGLISH — Report of he Marlborough Natural History Society —Journal 
of the I-on and Steel Institute, No 4 —Quarterly Journal of the Meteoro- 
logical Society 


AMERICAN — Arnual Report cf the Survey of the Northern and North- 
Eastern Lakes C B Comstock (Washington) —Movable Torpedoes Capt 
Ericsson —On a new Sub Class of Fossil Birds —On the Gigantic Fossil 
Mammals of the order Lanocerata Prof O C Marsh 


borzicsh —Introductiona I'Ei:ude de la Nutntion des Plantes, & E 
Merren —Report of the Proceecings of the Meteorological C onference at 
Leipzig, 1873 —Cosmos, No 1 
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PERCEPTION AND INSTINCT IN THE LOWER 
ANIMALS 


= [HE correspondence ın these columns, called forth by 
the letters of Mr. Darwm and Dr Huggins (NATURE, 
Feb, 13), may be counted among the many indications of 
the growing interest ın psychology , while at the same time 
it furnishes evidence of how far our knowledge of mind 1s 
behind most of the other sciences. Of the important points 
in the valuable letters of Mr Darwin and Dr Huggins we 
shall speak presently But let us remark first on the 
minor and distinct question raised by Mr Wallace He 
says “The power many animals possess to find their way 
back over a road they have travelled blindfolded (shut up 
in a basket inside a coach, for example), has generally 
been considered to be an undoubted case of true instinct. 
But ıt seems to me that an animal so circumstanced will 
have its attention necessarily active, owing toits desire to 
get out of its confinement, and that by means of its most 
acute, and only available sense, ıt will take note of the 
successive odours of the way, which will leave on its mind 
a series of images as distinct and prominent as those 
we should receive by the sense of sight The recur- 
rence of these odours ın their proper inveise order—every 
house, ditch, field, and village having its own well-marked 
individuality—would make tt an easy matter for the anı- 
mal in question to follow the identical route back, how- 
ever many turnings and cross-roads ıt may have followed.” 
The objections to this hypothesis, to which Prof, Robert- 
son has given his adhesion, are very serious Let the 
scent of the dog be ever so acute, it 1s in many ways 1ll 
suited for supplymg the kind of guidance required A 
hound on the track of a hare has to follow a stream of the 
same scent The association here ıs between the hare 
and the smell of the hare Are not the associations of 
smell all of thisland? Is there any evidence that either 
in man o beast one smel! ever coheres to another so as 
tô render possible a memory of odours apart from the ob- 
jects that give them forth’? We are not very certain about 
the facts which the theory 1s put forward to explam, they 
are, however, better authenticated than 1s the fundamental 
assumption involved in the explanation But, for the sake of 
aigument, let us grant that a dog shut up in a basket can, 
as the result of a simple experience, link together several 
thousand smells ın an unbroken series , say, the stink of 
a dunp-hill 1s associated with the odour of sweet hay, this 
with the scent of a flock of sheep passed on the road, this 
again with the smell of a railway station to the right, and 
so on during 2 journey ofsixty or seventy miles, If ıt be 
solely by the aid of this memory of smells that the dog 1s 
to return to the place whence ıt was taken, ıt must needs 
make haste back It will be too late if the sheep have 
changed their position on the road Especially 1s it 
necessary thatit should get home while the wind still 
zontinues to blow in the same direction, otherwise 1ts land- 
narks will be all in confusion. One other difficulty 
suppose the dog to have got into the fragrance of the 
iay-field, which 1s perhaps forty acres ın extent, how 1s 
t to find the dung-hull at the north-west corner? particu- 
arly 1f the wind be blowing the wrong way. Is it to 
cour round the ill-defined outskirts of the perfume until it 
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comes on the ill smell of the dung-hill? If we try to 
conceive in terms of vision (we can make nothing of it 
from our experiences of smell) such a memory of smells 
as the dog is supposed capable of acquiring, we must 
represent to ourselves the sensations of being carned 
through a series of differently coloured mists, which, while 
they prevent us from seeing objects, blend and shade into 
one another. Insucha case, though we might remember 
that the red came after the yellow, how, havmg got into 
the red, should we know im what direction the yellow 
might be found’? ‘These are among the difficulties that 
have not, ıt appears to us, been sufficrently considered by 
Mr Wallace and Prof, Robertson, 

But what are the facts to be explained’ Such home- 
journeys of dogs as might, bya stretch of imagination, or 
perhaps more correctly, want of imagination, seem to be 
accounted for by the smell-hypothesis, rest only on a 
rather loose kind of evidence, which can be adduced 
quite as abundantly 1n support of performances to which 
this explanation can be in no way applicable In return- 
ing home do dogs “ follow the identical route” by which 
they were taken away °? There is no evidence even of the 
second-hand, loose, hearsay description, that this ever 
happened ın a single instance * The general impression, 
on the contrary, ıs that they despise the windings of 
rivers, turnpikes, and railways, and make for theu des- 
tmation by the most direct route For example, and to 
add one more to the thausands of stories, we may men- 
tion that since we sat down to write we have received a 
letter from a gentleman telling us that about fifty years 
ago his paternal grandfather, living at Quorn, near Derby, 
sent two hounds by coach to his maternal grandfather 
living at Liverpool Two or three days after their arrival 
they absconded together , inquines were set on foot, and 
it is said they were seen swimming the Mersey at a point 
a little above Liverpool, where the river 1s of great width. 
They could be traced no farther, but after some time they 
made their appearance at Quorn, “foot-sore and in bad 
condition.” Again, sheep, pigeons, and other animals that 
have not the miraculous scent of the dog, are believed on 
as good authority to find their way home through strange 
regions and from equally long distances 

Alluding to this class of alleged facts, Mr Spalding, in 
the February number of Macmillan s Magazine, ventured 
to favour the view that through all the turnings and 
windings of a long journey the creatures somehow retain 
a perception of the direction of the place from which they 
were taken, and he further ventured to think that a hint ofa 
similar faculty 1s to be found ın some men. In this con- 
nection the facts with regard to savages would be most 
valuable What Mr Darwin calls the “trifling fact,” 
communicated in his letter of last week, namely that his 
horse, which had been sent from Kent, ved Yarmouth, to 
Freshwater Bay, ın the Isle of Wight, on the first day 
that Mr Darwin rode him eastward, was very unwilling 
to return towards his stable, that every time Mr. Darwin 
slackened the reins “ he turned sharply round and began 
to trot to the eastward by a little north, which was nearly 
in the direction of his home in Kent ,” thts observation, 
together with the circumstance that with the fact before 
his eyes, Mr Darwin’s “impression was that he somehow 
knew the direction whence he had been brought,” appears 

* Seeletter of “J T” p 384 We have other letters to follow 
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to us very important indeed In the present state of our 
knowledge of the subject a few such “trifling facts” are 
worth more than many volumes of genious speculation 
We come now to the more weighty question which 
formed the subject of Mr. Darwin’s first letter Is it 
probable that instincts have any other origin than trans- 
mussion by inheritance of acquisitions resulting from what 
we call individual experience? We are here at the very 
outside edge of human knowledge, in a region where no 
prudent person would venture to speak with confidence 
Indeed the mode of origin recognised ın the question still 
appears a “wild theory” to such respectable representa- 
tives of educated opinion as the Spectator Had ıt been 
our good fortune to know as matter of certain history that 
the well-marked instinctive antipathy towards butchers of 
the dog King and his descendants was originally produced 
by ill-treatment, we should have had evidence of the most 
positive and direct kind, that sometimes at least instincts 
do originate in thisway There seems no hope of getting 
such evidence in this particular case , and indeed it may 
well be that the instinct ın question 1s much more ancient 
than Mr Darwin seems inchned to suppose Itis however 
to be hoped that before long some lover of animals will try 
his hand at actually producing a newinstinct But while 
Mr Darwin regards it as probable that most instincts are 
examples of inherited experience he thinks it “almost 
certain that many of the most wonderful instincts have 
been acquired independently of habit, through the pre- 
servation of useful variations of pre-existing instincts 
Other instincts may have arisen suddenly in an indl- 
vidual, and then been transmitted to its offspring, inde- 
pendently both of selection and serviceable experience, 
though subsequently strengthened by habit The tum- 
bler-pigeon 1s a case ın point, for no one would have 
thought of teaching a pigeon to turn head over heels in 
the air, and until some bird exhibited a tendency ın this 
direction, there could have been no selection” The 
authority of Mr Spencer may be adduced in support of 
Mr Darwin’s position He speaks of “ the natural selec- 
tion of zzczdentaé variations,” and of feelings that cannot 
be referred to “the inheuted effects of experiences” 
Nevertheless, let us look closely at this matte. Will 
Mr Darwin’s view bear to be stated in such a way as to 
express more than the fact that in a great many instances 
we cannot conceive how the instincts originated? Will 
it bear to be put in this form that ıt 1s almost certain 
that many of the most wonderful mstimcts had their 
ongin in useful variations or sudden conjunctions of psy- 
chical states of such a character as could not by possi- 
bility have any relation to the experiences either of the 
individual itself or of its ancesury? Anything short of 
this will, ıt seems to us, scarcely amount to the conten- 
tion that instincts have a mode of origin distinct from 
experience and heredity, That some other factor 
of unknown power may work along with experience 
and heredity in producing instincts, we are not in a 
position to deny But still less are we in a position 
to say that there is such a factor, or what that factor 
1s, or to admit that ıt ever operates independently of ex- 
perience and heredity We do not know how the 
tumbling of the tumbler pigeon began But suppose we 
were certain that we had witnessed the very first per- 
formance of this kind, and saw that it atosé suddenly and 
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without any assignable cause What then? How did the 
tumbling begin’ To call ıt an incidental variation ıs but a 
way—and, because to some minds it looks like an explana- 
tion, a bad way—of stating our ignorance. But could we say 
so much as that ıt was ın no way connected with expéri- 
ence and heredity” We think not. This tumbling isa 
fancy mstinct, an outlet for the overflowing activity of a 
creature whose wants are all provided for without any 
exertion on its part. And if we had before us the evolu- 
tional history of the pigeon we might be able to point to 
some long obsolete instinct or useful action and say, 
behold, when on the wing, the superabundant energy of 
the creature has burst along the old long disused but not 
obliterated tracks, and see the strange result 

This ıs the direction ın which we think ıt would not 
be unscientific to look for an explanation, should we 
ever have any such facts to explain. A simular line of 
remark might be followed with respect to what Mr. Darwin 
calls useful variations of pre-existing instincts The 
question 1s, whence these variations? Further, just m 
proportion as these variations are slight, must it be diffi- 
cult to say that they are not connected with experience— 
with the experience of the individual In pursuing this 
inquiry we should doubtless come on the question, What 
Is meant by experience? Everybody, it may be said, 
surely knows that Perhaps It ıs, we think, probable 
that the discovery might be made that we have not very 
clear and well-defined ideas as to the exact nature, extent, 
and umts of what we call individual experience Of 
course we cannot now enter on such an inquiry 








SEPULCHRAL MONUMENTS OF CORNWALL* 
II 
Nemz Cornubiıæ A descriptive essay, 1llustratıve of the 
Sepulchres and Funereal Customs of the early Inhab- 
tants of Cornwall By W. Copeland Borlase, B A., 
FSA (London Longmans, Truro Netherton, 1872.) 
M R BORLASE, assisted by a party of friends, early in 
1872, opened two bariows on the summit of one of 
the most commanding elevations ın the district, about -a 
quarter of a mile east of Trevelgue or Tievelga Cliff Castle. 
near St Columb Minor. The most westerly 1s 260 ft. in 
circumference, II ft. high at the centre, and its greatest! 
axis, having an east and west direction, is 1o0ft At a 
depth of 2 or 3 ft fromthe surface, the entire substratum 
to the amount of several hundred cart-loads, was burn! 
earth, as red and almost as fine as brickdust. Beneath 11 
and towards the eastern side was a cairn of stones abou! 
iz ft in diameter, and 4ft high Many of them had beer 
brought from tne neighbouring beach, and were blackened 
by fire Under this lay a large spar stone, such as does 
not occur ın the district, singularly flat for a stone of the 
kind, measuring 105 X §'4 X 475 ft, on a level with the 
surrounding country, and covering a chamber 6 16 ft long 
from N.W toSE,25ft broad, and 275 ft. deep. It: 
sides were formed of four slate stones, 7 or 81n thick, anc 
set on edge, on each of which the covering stone rested 
The floor seemed to have been paved with slates, bul 
they had been displaced, and portions of an unusually 
thick human skull were found below them. 
The eastern or more conspicuous barrow was ĝo ft. in 
diameter, 13 ft high, and had a depression of 15 tt, at 
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the summit. Immediately under the turf was a bed of | large rock, a few small mounds, or an area of uneven 
stones, 3 ft deep, and lying on a stratum of hard clay | ground 

brought from a neighbouring valley It contamed a | Ofthe first kind, there are four distinct examples within 
few human bones and ashes without any protection, | a circuit of eight miles in the Hundred of Penwith Mr Bor- 
and was 5 ft deep Under this was a second layer of | lase 1s of opinion that all circles of erect stones owe their 
stones, 3 ft deep; and lowe: still an immense slate | origin to the same design which attained its perfection in 
stone on a level with the natural soil, and covering a | Stonehenge,and that the only question remamung 1s how far 
vault measuring 517 ft long from N W, to SE, 28 ft. | they can be regarded as sepulchral in their origin o1 use, 
broad, and 225 ft deep The bottom was a pavement ; He remarks that whatever may have been their ovzgzz, 
6in deep, on which lay a human skeleton on its left side | history and tradition seem to point 1ather to a civil than 
The head was at the north-east corner neatly a foot from | a religious xse of them, and ın confirmation quotes the 
the end wall, the legs were bent at the knees, the arms | “Iliad” (xvi. 503), a passage thus translated by Mr 
stretched out so that the hands must have, at least, | Wnght — 

nearly touched the knees, and the body was contracted Heralds the people cheched Elders meanwhile 

into a length of 4 feet On polished stones mn sacred circle sate ” 

Mr Borlase holds that the Menhirs, or “ Long Stones,” The Reng Barrows of the second variety range from 
of which there are many ın various parts of the county, | 10 to rooft in diameter The author has little doubt 
were sometimes tombstones merely, sometimes memo- | that they were originally sepulchral, and that they are 
rials of important events, and that they ranged from a | cairns or barrows in an incomplete or demolished state. 
romote antiquity far down into modern times. At Tiigganeris, in the parish of Sancreed, on the top 

In the hope of throwing some ght on their origin the | of a hill, are two erect stones 17 ft apart in a direction 
author recently examined the ground immediately around | from NNW toSSE,73ft and gft high respectively, 
them The Pridden Stone, close to the farm-house of | Nearly midway between them, but entirely on one side of 
Pridden, in the parish of Buryan, near Penzance, is an | a line joining their centres, a grave, 6 ft long in an almost 
extremely rude mass of granite, 11 5 ft above the ground, ! east and west direction, 3 25 bioad, and about 5 ft deep, was 
nearly 20 ft in girth where broadest, and tapermg to- | found cut with much precision in the natural clay It 
waids the top Below the natural level of the ground, a | contained nothing but the disturbed fine subsoil of the 
shallow pit, covered with a flat stone a foot in diameter, | neighbourhood 
contained a few splinters of human bones, charred wood, In 1818, a grave 8 ft long, 35 broad, and 3 high, was 
and a layer of burnt brownish mould, the whole not sufi- | found unde: a pile of stones 30 yards in diametei, near 
cient to fill a quart pot. the “ Cheesewring,” in the parish of Linkinghorn, in 

On the farm of Tiesvennech, in the parish of Paul, near | East Cornwall The bottom was one long flat stone, 
Penzance, stands a granite menhir on the summit of | each side consisted of three stones, each end of one, and 
elevated ground 115 ft above the surface, and 4 ft, | it had a cover of a single stone. Within it lay the re- 
below Though unhewn it ıs tolerably square at the | mains of a human skeleton extended, having near the 
angles, symmetrical, and perfectly upright In 1840, a | breast an earthen pot, containing, according to the work- 
farmer, working nen 1t, accidentally struck his tool j| man who found it, a golden cup The vessels were 
against a horizontal flat stone 18 ın square, beneath | covered and protected with a flat stone 16 inches square, 
which was a pit cut out of the clay soil, having its sides un- | which leaned diagonally ove: them against the west wall 
protected, and containing an urn 1941n high, and 143 1n, | of the grave In this grave the following relics were also 
wide at the mouth It stood mouth upwards, and con- | found, but subsequently lost —-a small piece of orna- 
tained the laiver fragments of the calcmed bones, and a | mental earthenware, a bronze spear head 10 in long,a 
molar tooth, of a human body , whilst the smaller pieces, | metallic rivet, as is supposed, and a few glass beads 
together with wood ashes, were scattered throughout the | The gold cup has been preseived, and 1s 3 75 in, high, 
pt The urn was hand-made, and consisted of yellow | 3375 ın in diameter at the mouth, 25 ounces in weight, 
clay found in the vicimty Its interior was haid and | and its bullion value is 10 It ıs perhaps worthy of 
black, but the exterior was not well baked The handles | remark that before the discovery of the cup there was a 
were 1emarkably large and neatly put on, but differed in | tradition in the neighbourhood of a “golden boat” having 
shape and sive <A smaller urn, 5°51n high and 41m, | been dug up in a stone cairn near the Cheesewring. 
wide at the mouth, found 18 inches from the former, was It does not appear necessary to attach a nautical 
also standing on its base, but without protection of any | meaning to the word ġoaż, for, unless we are in error, 
sot It was filled with snuff-coloured powder. vessels for containing melted butter, sauce, &c, were 

The Sepulchral Mounds, or Barrows of Cornwall, ; formerly termed dvats ın Cornwall, as well as elsewhere 
whether of earth or stones, range from 15 to 100 ft in Before quitting this cup ıt may be as well to add that 
diameter, and from 2 to 25 ft, ın height They resolve | we have elsewhere seen 1837 mentioned as the date of 
themselves into Cone, Bowl, Bell, Flat, and Ring bar- | the discovery, instead of 1818, as given by Mr, Borlase 
rows, but there 1s no instance of the Long, Druid, Egg, or Well-authenticated instances of mhumation are stated 
Twin form, ze two surrounded by the same trench The | by the author to be extremely rare in Cornwall, and 
author recognises two pretty well-defined varieties of Ring- | amongst these only two or three examples of the ex- 
barrow —1. Where the stones stand ov end, at some | tended position actually occur, whilst only one of 
distance from each other, and enclose only a pece of | the contracted position can really be cited He ın- 
level ground 2. Where the stones are set on edge (rarely | clines to the opinion that the British copied the practice 
on end) contiguous to each other, and enclose either a | of cremation at a period not earlier than that of their con- 
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tact with the Romans, and thinks that a very doubtful 
answer must be given to the question, “ Have there been 
found in Cornwall any interments which can with some 
certainty be said to have preceded the practice of crema- 
tion?” 

Mr Borlase entirely dissents from the opinion that 
articles interred with the deceased had reference to any 
view of utility in the next world, or, ın other words, that 
they are the iesult of a maturec belief in a future state ; 
but guards himself from being supposed to asseit that 
such a belief was non-existent in the days of the barrows, 

The large sepulchral urns are of two kinds 1. Vase- 
shaped vessels fiom ro to 20 inches high, ribbed round 
the upper part, sonetimes ornamented with small inden- 
tations, but never with the chevron pattern. 2. Barrel 
shaped vessels from 8 to 13 5 ches high, invariably orna- 
mented with the chevron patterr. 

Vessels differing from the foregoing in size only, and 
ranging from 4 5 to 6 inches in height, are very frequently 
found ın Cornish barrows, and sometimes in close proxi- 
mity to the large ones 

Mr Borlase has compiled, from county histories, papers 
read to various societies, manuscripts of older antiquaries 
—especially Dr Borlase~and kis own note-book, a de- 
tailed account of explorations and discoveries in the 
Cornish tumuli, made at different periods, from Norden’s 
account in 1584, of “an auntient buriall at Withiell,” to 
his own researches at Pradannack in November 1871. 
It may be doubted whether any part of his inte- 
resting volume exceeds this in value; and we indulge 
the hope that others—not antiquaries only—may fol- 
low his example, and collect and record the researches 
that have been made in the departments to which 
they specially devote themselves. in the counties in 
which they reside, We should greatly like to linger 
over this chapter, but both time and space forbid us to 
do more—and this we do most co~dially—~than congratu- 
Jate the author on the successes which have attended his 
explorations 

He devotes his last chapter to “ The Age of the Monu- 
ments,” and thinks that his discoveries justify the conclu- 
sion that some, at least, of the most typical of the inter- 
ments migùt bə brought within histouc times, and 
assigned to the early centuries of tae Christian era, 

The facts which seem chiefly to delight him are those 
he discovered in 1863, on Morvah Hull, and of which 
he gives, as “most worthy,” the following “second 
notice” — 


“ Here was an instance of an interment in a cairn, 
where the body had been burnt on a central natural work 
surrounded by the usual ring of stones, the ashes placed 
mn an urn of the usual chevron pattern, accompanied by 
the usual limpet and flint, protected by the usual Kist- 
Vaen, and finally covered in by the usual pile of stones, 
The whole arrangement, in short, keing one of the most 
typical examples of the generality of barrows opened in 
the district But here, in the very Kist itself, what 
should appear but late Roman coins of the third century ! 
What 1s the most natural inference, then’? That the 
coins must be thrown out of the question, because of the 
flint chip? or the whole structure 1eferred at once to the 
Stone Age, thousands of years B C , because .t is encircled 
by large stones, or because the pottery 1s rude, and its 
ornamentation not curvilinear? Ist not rather the only 
fair course to admit at once that this interment, although 


possessing every characteristic of the so-called Stone 
Age, was placed here not earlier than the third century, 
AD, that 1s, at the time when the coin was struck ?” (pp 


263-4). 

Being ignorart, perhaps, of some of the facts of the case, 
we do not presume to say that the author has not correctly 
interpreted his case, but as he seems resolved to ignore 
the question of secondary interments, which have un- 
doubtedly taken place ın many instances, and for aught 
that appears, may have occurred at Morvah, we hold 
non proven to be at present the only safe verdict 

We cannot take leave of Mr Borlase’s work without 
thanking him for the numerous well-executed illustrations 
with which it is enriched, and congratulating the pub- 
lisher on the manner in which 1) has been got up. 
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New =xperiments on Abiogenesis 


HAVING occupied myself for some time past with an experi- 
mental study of abiogenesis, I have followed with much interest 
the controversies on that question in recent numbers of NATURE, 
and beg leave therefore to state to the readeis of this journal the 
results of my experiments, which form in my opimion a not un- 
important contiubution to the solution of the interesting pro- 
blem- 2 

I fully agree with Prof Burdon Sanderson in the confirmation 
of Dr Bastian’s statements 1egarding the well-known tumup-and.- 
cheese experiments A turnip decoction of the specific gravity 
I OLI—~I 016, filtered and boiled with cheese (0 25—-0 5 grm to 
50 c c ), filtered again and neutralised, then boiled for 10 minutes 
and hermetically sealed, 1s after 2—3 days’ exposure to a tempe- 
rature of 30° C swarming with Bacterium termo It 1s how- 
ever to be remarked that a too great concentration of the solu- 
tion hinders the evolution of the Bacteria, the volume of the 
liquid employed should therefore not be too small, otherwise the 
boiling for 10 minutes will render the solution too much concen- 
trated Perhaps the negative results recorded by some experi- 
menters are to be explained in this way, 

Both turnip-decochion and cheese are a mish-mash of substances 
for a great part ill-defined and imperfectly known It would be 
desirable to substitute for these materials some other mixture of 
better defined ingredients 

Instead of cheese can be used peptone (o 2 grm to 5occ) 
with the same result The peptone 1s obtamed by digestion 
of egg-albumen with artificial gastric juice, subsequently isolated 
and purified by repeated precipitation with alcohol 

In searching for a substitute for the turnip-decoction 
I found it available not to use the hermetically sealed 
vessels, but to experiment with free admittance of ar The 
recent explorations of Cohn, Burdon Sanderson, and Rind- 
fleisch have shown that the germs of Bacteria are but spanngly 
present ın common air, but notwithstanding it 1s a matter of 
course that in these experiments no other but perfectly filtered 
aircan be admitted After many trials the following mode of 
experiment was finally adopted 

I prepared a solution of the mineral salts, that are according 
to Cohn indispensable to the nutrition of Bacteria, viz I grm, 
potassium nitrate, I grm magnesium sulphate, o 2 grm calcium 
phosphate to 500cc distilled water (This mixture does not 
quite agree with the solution employed by Cohn For various 
reasons, which will be stated elsewhere in a more extensive 
report of my experiments, I preferred this modification) In 
10ooc ¢ of this hquid were dissolved 2 5 grms grape sugar and 
Oo4grm peptone About 50cc of this solution was poured 
into a glass flask holding about roocc The mouth of this 
flask was beforehand polished flat, and a layer of hot molten 
asphalt laid on the flat brim The liquid im the flask was then 
boiled for ten minutes over an ordinary Argand burner The 
excessive frothing of the boiling liquid ıs easily prevented by 
using a small flame, and carefully regulating ıt when the froth 1s 
on the pomt of coming up, yet without allowing the liquid to 
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cease boiling The ten minutes are 1eckoned from the moment 
the liquid begins to bubble freely. 

The remarks of Dr W Roberts (NATURE, Feb 20, p 302) do 
therefore not apply to these experiments Moreover, I observed 
frequently the temperature in the mouth of the fiask, and found 
it always to be between 95° and 100°C Therefore no part of 
the flask escaped the full effect of the germ-destroying heat 

While the boiling continued, a heated piece of unglazed flat 
earthenware tile was then pressed on the mouth of the flask , 
the solidified asphalt melted, and the piece of tile adhered, after 
cooling, firmly to the mouth of the flask No air could then 
penetrate to the terior, except through the pores of the closing 
tile The tile was 7 millimetres thick 
. The previous heating of the tile ıs necessary, not only for 
melting the asphalt, but also for destroying the germs which 
possibly may adhere to the tile itself This heating 1s effected 
ina Bunsen’s burner, and raises the temperature of the tile to such 
an extent that a tuft of cotton-wool 1s scorched brown when 
pressed against ıt The tile shouid not be too hot when it comes 
on the asphalt, lest the fumes arising from the decomposition of 
the asphalt should spread to the interior of the flask, and hinder 
the production of Bactena 

The flasks prepared in this way were then exposed in a water 
hath to a temperature of 39—35% C After two or three days the 
hqud was very turbid, very often a thick pellicle app ared on 
the surface, and flocky masses were swimming ın the solution 
The closing tile was then removed by melting the asphalt, and 
the microscopic examination snowed myriads of Bacterium tei mo 
in lively motion, while the pellicle and the flocky masses con- 
sisted also of these organisms Aici ococcus o epusculum and Fibro 
se: Pens were often present, buc Z ermo predominated (The 
Bacteria were determined after Cohn’s classification ‘‘ Beitrage 
zur Biologie der Pflanzen, II”) 

The experiment conducted in this way yields always a positive 
result Now three things are possible - 

I The matetals employed originally contamed germs of Bac- 
teria, which have simply developed themselves 

2 During the experiment germs have penetrated into the in- 
terior of the flasks 

3 The Bacteria have originated de noro in the hquid 

The first explanation is not admissible For contiol-solutions 
treated exactly in the same manner, but composed in other 
proportions, remained under the same conditions perfectly free 
fiom Bacteria These solutions w ere— 

a 100 c c of the above-named salt solution + I grm am- 
monum tartrate + I grm giape-sugar 

6 rooc c of the salt-sclution + I grm ammonium-tartrate 
+ O2g1m peptone 

Both these liquids are eminently suited to the nutrition and 
growth of Bacteria That they nevertheless remained pure from 
these organisms proves that zone of the materials employed con- 
tained germs capable of resisting fo. ten minutes a temperature of 
100° C 

rhe second explanation ıs equally inadmissible To prove 
this directly I grm ammonium-tartiite was dissolved ın 100 
ec of the sa't solution This liquid was equally divided in 
two flasks, à and B To A was added a trace of air-dust, col- 
lected ın a little 100m where putrefying liqmds were often stand- 
ing, and then the flask was close i with a piece of tile im the above- 
descitbed manner B was boled and closed as usual, but on 
the upper surface of the closing tile a considerable quantity of 
the same dust was loosely strewn After twenty-four hours A 
becomes turbid, and swarms on the third day with Bacteria , B 1s 
on the eighth day still perfectly clear, and 1s then no longer exa- 
mined The conclusion 1s obvious no germs of Bacteria do 
pass thiough the pores of the trie 

The only 1emaining explanation, 15, m my opinion, this 
under the above-described cncumstances, Bacteria can arise 
without pre-existing germs Not in any single case have I seen 
any othe: organisms than Bacteria—never fungi 

A certain concentration of the liquid 1s an important desidera- 
tum in these experiments A specific gravity of about 1 012 1s 
the most favourable Greater dilution 1s a hindrance as well as 
preater concentiation—at least when theabove-named materials 
are employed Its, however, not absolutely necessary to employ 
grape-sugar for raising the specific gravity up tol O12 Common 
salt can do this just as well Thus the following mixture 1s equally 
sufficient for generating Bacteria —rooce of the above-named 
salt solution, 2 grm, common salt, O 2 gim, grape-sugar, O 4 grm 
peptone. 
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The first thing to be done now ıs to substitute for the 
grape-sugar and the peptone less complicated bodies My ex- 
periments have been continued with this purpose 

This brief abstract may suffice for the moment. Shortly a 
more detailed communication and discussion will appear ın one 
of the special journals D FE[vizinca, 

Professor of Physiology at the University of Grommngen 

Groningen, Match 15 





The Janssen-Lockyer Method 


SINCE my lette: which appeared in NATURE of February 20 
there has been a letter from Dr Huggins (also in NATURF, 
February 27, p 320), and I seethat Mr Richard A Proctor has 
likewise published a letter in the #xolish AL hare of Match 7 

With respect to the former of these communications I have but 
one remark to make I was ignorant that the domestic bereave- 
ment to which Di Huggins alludes occurred at the time when 
the eclipse reports fiom India reached this country This cun- 
cumstance undoubtedly explains why Dr Huggins did not 
sooner make the observation alluded to, and had I known the 
coincidence in point of time between these two events I should 
not have made the remark to which he refers 

Mr Proctoi’s letter certamly surprises me, espec'ally as 
coming from one who holds a prominent official position in the 
ch'ef astronomical society of this courtry 

I In the first place I cannot understand what Mr Proctor 
means when he says with allusion to the question proposed by 
Mr Lockyer in his preliminary paper of 1866—‘‘I have always 
judged from the form of the query that, as he now mentions, Dr 
Stewart had sugges'ed its wording” If Mr Proctor will refer 
to my letter m NATURE of February 20 he will find it stated 
that I advised Mr Lockye: to intioduce his views in the shape 
of a question, which he accordingly did The wording was Mr 
Lockyer’s own, being the result of his own cogitat.ons on the 
subject, and all that I did was to suggest the putung of ıt m the 
form of a question 

2 Nor can I understand what Mr Proctor means when he 
says— ‘‘ I can admit very readily that Mr Lockyer clearly recog- 
nised the principle of the method foi spectroscopically studying 
the prominences when he asked the query I do not indeed see 
how any person at all familiar with spectroscopic analysis could 
hive faled to do so, after readmg Dr Huggins’ account of h.s 
observations of T Corone ” 

When Mr I ockyer suggested the application of the spectic- 
scope to the sun’s 1ed flame, he hnew, no doubt, and made use 
of his knowledze, that in white solar light the spectium 15 scat- 
tered, while in light from incandescent gases 1t 19 not , but his 1n- 
formation on these points was not surely dued fiom Mr, 
Huggins Was not Newton the first to show that a slit of white 
hghtis dispersed by refraction into a broad band o1 ribbon ? 
I do not know whether Newton ever clearly enunciated that in 
consequence of this dispersion the ribbon was less luminous than 
the slit Perhaps he thought that this was sufficiently under- 
stood, but at any rate he who after Newton first made this an- 
nouncement cannot be said to have made a very startling dıs- 
covery I have the highest respect for the brilliant discoveries 
of Dr Huggins, but I am quite sure that he does not claim as 
on? of these the statement that ‘‘when the feeble lizht of a 
nebula ts dispersed into a spectrum consisting of light of all re~ 
frangibilities, the spectrum 1s extremely faint ’ 

Tn like manner the man of science who first showed that incan- 
descent gases give out only afew spectral lmes made a preat dis- 
covery, while he who after this discovery first announced that 
such light will not Le weakened by dispersion can hudly be said 
to have made a discovery at al] 

Now thes: two disc venes of two different kinds of spectra 
have been most prolific Swan has used them, Kuchhoff has 
used them in ceitain experiments of his m which the conditions 
were probably very similar to those in T Coione, and after 
Karchhoff, Elugzins, aud after Huggins, Lockyer Each of these 
and many more have applied those well-known puinciples in many 
ways, none of the observers claiming the principles, but each 
one claiming his own application, being at the same time per- 
fectly willing to acknowledge his neighbour's just clams For 
instance, Dr Huggins says—‘* To Mi Lockyer 1s due the fist 
publicat.on of the idea of the possibility of applying the spectio- 
scope to observe the red flames m sunshme” Now this 1s pre- 
cisely the state of the case, and I need not say anything more 

3 Then as to the advice to Mr Lockyer to put his suggestion 
m the shape of a query, ıt ought to be remarked that it was a 


382 


NATURE 


[ Mar, 20, 1873 





preliminary paper, and that Mr Lockyer intended to follow up 
and did follow up his suggestion witn the requisite observations 
But at that tıme neither Mr Lockyer no: myself knew to what 
extent the spectroscope would thiow light upon these red flames 
What service I did wasin stating my opinion that those red 
flames were piobably gases, while the suggestion as to how to 
detect them was due to Mi Lockyer Had the red flames 
proved to be solid particles, the spec.roscope would have affoided 
only meagre negative evidence of then existence 

Our ignorance on this point suggested to us the propriety of a 
query It was only im this respect that the query was ambiguous, 
that ıs to say there was no doubt that the method suggested by Mr 
Lockyer would throw a great deal of light upon the 1ed flames 
if they proved to be gaseous, but the only doubt in our minds 
was whether o1 not they were gaseous 

4 I have tried as well as I can in justice to both of us, to 
remember and reproduce what took place m the conversation 
m 1866 between Mr Lockyer and myself, and to show the 
reasons for the form in which Mr Lockyer’s suggestion was put 
Probably Mr Uuggins announced it afterwards in a more com- 
plete form, and probably it has since been announced ın a yet 
more clear and complete form, if this be possible For we know 
that as a rule discoverers and inventors have no great power of 
expression, and if the prize is to be given for the clearest 
possible utterance of a tiuth, it will oe very se'dom won by the 
discoverer, but will very frequently be obtained by the popular 
writer Nevertheless I failto see that Mr Lockyer’s original 
query was at all ambiguous in the sense that Mr Proctor 
suggests How, I should like to know (adopting the words of 
the query), could the spectioscope afford us evidence of the 
existence of the ‘‘ rad flames at othe: tunes than those of a total 
eclipse, unless by dispersing the reflected light ” 

Mi Pioctor asks, To what end are we to inquire whether 

Mr Lockyer would or would not have detected the lines without 
the information derived from the eclipse observations? As far 
as I can undeistand the question I quite agree with Mi Proctor 
I do not think the inquiry ought eve: to have been made 
When, however, 1t was suggested that Vir Lockyer derived aid 
fiom the Indian observations 1t was surely allowable for hun 
to deny the imputation 

6 Ihave sometimes thought that discussions too frequently 
arise from the attempt to compare together the labours of 
different men, when all that 1s necessary ıs a statement of facts 
and dates Itisa matter of fact that the Indian observers at 
a parucular date and under particular cucumstances, made 
certain observations and derived certam results Itis hkewrea 
matter of fact that Mr Lockyer, ata date sligntly later and 
unde: certain other circumstances, made observaucns of another 
kind, fiom which he also denved certa.n results Different 
minds are differently constituted , one will think more of the 
Indian observations, another of those of Mr Lockye: But 
why should the two be compared toge:ner, unless some good 
object ıs to be gained by the comparison ° 

7 Now I cannot see why Mr Proctor in his letter should 
have made the comparison at all, but s nce he has done so, I 
must be allowed to object to his method of makingit ‘‘ Surely,” 
he says, “on this matte: we must assign Mr Lockyer only the 
credit arising fiom the fact that, possessing an instrument which 
made the work child’s play, he saw the lines by the method de- 
scribe | by Huggins nine months before m de ail, and depending 
on a pmaple which Huggins had stated fully two years and nme 
months before” I have aheady endeavoured to dispose of 
the latter part of the statement, andindeea Mi Huggins has dis- 
posed of ıt himself, but with regard to the first part of ıt, I 
conceive that the possession of an instrument which made the 
work child’s play, forms one element of tne creait due to Mr 
Lockyer At first his instrument was defective and unable to do 
what he wished, but his conviction that something was to be 
made out of the sun, if examined by a powerful spectroscope, 
was so strong, that after much delay on the part of the opticiin 
employed, and sundry other discouragements, he at last pro- 
cured for himself an instrument with which he saw the ied 
flames at the very first trial 

8 I should not have alluded to the concluding paragraphs of 
Mr Proctor’s letter were ıt not written by one who holds a high 
official position in the Royal Astronomical Society To my 
mind it 1s most deplorable that the secretary of this society 
should conceive himself at liberty to make m a pubic journal 
unsupported statements reflecting discreditably upon a distin- 
guished member of that society. It 1s bad enough when two 


private men of science abuse each other, but it 1s not to be tole- 
rated when a hich official of a society of standing descends into 
the arena If he insists upon doing so 1t 1s surely not unreason- 
able to recuest that he will in the first place divest himself of hts 
robes of office 

For my own part I have thought that Mr Lockyer has 
attached only too much importance to the little help I gave him 
when we conversed together in 1866 

BALFOUR STEWART 
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Mr Mallet’s Theory of Volcanic Energy 


WILL you allow me to make a few remarks upon Mr David 
Forbes’s critique, wich has but just now met my eye, though 
published in NATURE of February 6 last, upon my translation 
of Prof Palmieri’s ‘‘Incendio Vesuviano,” and more especially 
upon that gentleman’s animadversions upon my views as to ‘‘ the 
trus nature and origin of volcanic heat and energy,” a brief and 
incomplete account of which I have given in the ‘‘ intioductory 
sketch ” prefaced by me to that translation 

Mr Forbes commences {p 260) with an important error as to 
a matter of fact, by referringto ‘Mr Mallets Dynamical Theory 
of Volcanic Energy,” as published in the Proceedings of the 
Royal Society for 1872 

My paper as above was 1ead in abstract only in June last to 
the Royal Suciety, and being reserved for probable publication 
in the Phil Trans , nothing but the most meagre and incomplete 
abstract has appeared in the Pioceedings of the Royal Society 

I have given a somewhat fuller, but still most incomplete, ac- 
count of itin my ‘‘introductory sketch” above referred to My 
paper, and the full statement of my views, with the proofs which 
give them validity, have thus as yet never been published at all, 
nor even verbally stated publicly, the paper being stull—after 
eight months, I regiet to say —1n the hands of the referees 

When published—as the paper in some form will no doubt be 
—Mr Forbes will find that his obyecuons—so far as I can gather 
anything tangible from their statementin NALUR&—have been 
anucipated, and I believe completely answered, in my paper, 
along with others, better founded, because based on fact, which, 
as ıt appears to me, Mr Forbes’s obyections are not 

Mr Forbes uses ‘‘ theory” and ‘‘ hypothesis” as though quite 
the same (p 260) My hypothesis is simply undeniable, being no 
more than that our globe ıs a terr-aqueous planet subject to secular 
refiigeration, and upon that hypothesis I have built up my 
theory, that the evolution of volcanic heat 1s a necessary result, 
upon acknowledged physical lawsof such iefnigeration, and that 
from such heat so evolved—-as the grimum mobile—come m 
train all the other recognised volcanic phenomena chemical, 
as in the fusion and combination of the constituents of rocks 
into definite and indefinite compounds, decomposition of many 
solid, liquid, and gaseous bodies, mechanical in the elevation 
and throwing out at volcanic vents ofall oi any of these water, 
aur, and the chemical elements known to existin the crust of our 
earth being the only conditions needed, in addition to heat, to 
account for all that we kaow as to volcanic phenomena, as now 
active in our planet 

I claim to have been the first to apply ‘‘ measure, number, 
and weight ” to volcanic theory , and when men of science gene- 
rally shall have had access to my statements, I tiust 1t will be 
admitted that I have not shrunk from rigidly testing by calcula- 
tion the adequacy of the source I assign for volcanic heat, nor 
ofthe mechanism through which its subsequent effects are pro- 
duced, as seen in volcanic phenomena Iam at the disadvan- 
tage that I cannot expect to cumber your pages by reference to 
those proofs—they aie the less necessary here, however—inas- 
much as my reviewer, though affecting to discredit the adequacy 
of the ongim I assign for the ‘‘ quantity of heat requisite to melt 
up such vast volumes of rock matter as are known to p-oceed 
from volcanoes,” does not present a single aigument against 1t, 
and, in fact, appears unwillingly to admit it He however pro- 
ceeds to object generally to my views by the following state- 
ments They are so vague and mconsecutive that, as fer as 
possible. I shall endeavour to condense them in his own words 
—“* Admitting that the conversion of the mechanical /orce tfo 
Aat 1» sufficient to effect the melung part of the operation, there 
remains the greater diffculty of explaming the chemical and 
mineralogical features which characterise volcanic phenomena 
For although mechanical force 1s admitted to be convertible into 
its equivalent heat, which ın tun may ‘cause’ chemical action, still 
no such forces, alone or in combination, can transmute one 


Mar. 20, 1873] 





chemical element into another, or give rise to products having 
at all times a definite chemical and mineralogical constitution, 
out of the incongruous materials likely to be met with” in the 
crust of our globe 

‘Ou knowledge of the mineral characters of that crust does 
not admit the supposition that the substance of the rocks occur- 

yng m so many different parts of the world could in all or 
in any but solitary mm-tances when fused by mere heat afford 
products identical with those of known volcanoes 

** Volcanic products, no matter from what part of the world 
derived, are zdentical m chemical or mineralogical constitution , 

a result which mdicates that they must be derived from some one 
common source, and not mere local accidents, as Mr Mallet’s 
Aypothesis would require us to assume 

“ For these and other reasons [none of which are suggested] 
itdoes not seem probable that this /yfothesrs will receive the 
adherence of either chemist, mineralogist, or geologist” The 
italics are mine 

Now I cannot help remarking that Mr Forbes shows his 

very slender acquaintance with the vast subject he so 
jeyunely disposes of, by the very language he employs , force 
cannot be converted into heat, equivalent or otherwise , work, 
27g pressure producing motion, 1s transformable into heat, and 
every other known form of energy But passing this as well as 
the reiterated confusion between hypothesis and theory, I ask, 1s 
tt a fact as stated, that volcanic products whencesoever derived, 
m tumeand in space over the whole globe, are wdeztecal in chemical 
or mineralogical constitution J affirm unhesitatingly that it 1s 
not a fact, and I appeal for confirmation of my demal to 
every authoritative work on the subject, and to every well- 
informed mineralogical chemist 

Are the ancient basalts and trachytes identical with the modern 

ones, or with each other in different localities? Anie the modern 
lavas of extinct or active volcanoes all over the world, or even 
at closely adjacent places, all identical? Are the highly liquid 
lavas of Otaheite, producing ‘‘Pele’s han,” the same with the 
terrane lavas of Etna? Are the trachytes of Auvergne—the 
Dierre de Volvie so well known to French engineers, the same as 
those of Pozzuch and of the Rhine? Are the products of the 
same volcanic basin ever identical—say the pumices and ob- 
sidians of Pouza, Ischia, and Lipari—with the innumerable 
varieties of lava of the same localities, and of the phlegræan 
fields and of Sicily? Are even the lavas of the same cone and 
during the same eruption always identical ? Palmieri im the very 
report Mr Forbes reviews, says (p. 105), ‘‘ The qualitative analysis 
of the (Vesuvian} lavas always presents the same elements,” with 
certain exceptions, ‘‘but with 1espect to guantitatiwe analysis, 
two specimens of the same lava have their constituents mn 
different proportion’? Nay more, are even the crystallised 
minerals of definite chemical constitution, as segiegated from 
the lava pastes œ glasses, adfciitical all over the world, or even 
for any onè cone, 01 often for any one eruption? No, there is 
just that general similauty m the constitution of volcanic pro- 
Jucts that we should expect to result from the heating more or 
less, or the fusion together of the “incongruous” beds, siliceous, 
aluminous, magnesian, calcartous, mixed moie or Jess with 
netallic oxides, or other compounds, and often with carbon, 
soron, and other elements all variously supeiposed or mixed, 
which constitute the known crust of our globe, along with most 
yrobably the materials of crystalline o1 othe: 10cks below, the 
1ature of which we can but guess at There is just the same 
reneial similarity that 1s seen im the slags of all metallurgic 
maces, which fuse very similar materials to the volcano, but 
with a preponderance of some metal also Are the slags of 
he same iron blast furnace zdevtical even for any two tappings, 
hough the working and charge 1s apparently the same? No, 
ind for very obvious reasons Are even the crystallised mmerals 
hat segregate from these slags, from the same furnace assumed, 
yorked in the same way, always identical ? 

If Mr Forbes will study Von Waltershausen’s early and able 
york on Lavas, one scarcely known m this country, Zitkel’s 
‘Petrographie,” Senft’s “ Kristalimıschen Felsgemengtheile,” 
md above all Blum’s ‘ Handbuch der Lithologie,” amongst many 
thers he will soon see how very baseless is the supposed fact on 
vyhich he so confidently relies for his objection to my origin of 
‘oleantc heat 

But let us for a moment assume that ıt were a fact that all the 
olcame products all over the would, and for all geologic periods, 
rere *‘identical in chemical and mineralogical constitution,” 
ow would that form any relevant objections to the thermo- 
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dynamic origmation which I have assigned to volcanic eat 
Or how would it help the old notion of a very thin crust and. 
a universal molten ocean beneath, or the exploded one, that 
chemical action produces the heat, and the heat produces the 
chemical action 

Whatever be the ongin assigned to the heat, it 1s within or 
below the heterogeneous solid crust of 10 to 40 mules thick, 
which we are acquainted with More or less of that hetero- 
geneous crust must be melted up, along with the ma‘erial assumed 
evelywhere the same of the molten ocean coming up through it 
from beneath 

It ıs proveable on merely hydrostatic giounds that the mass of 
such a molten ocean, 1f of materials such as are found in our 
earth’s crust, could nut be everywhere and im all latitudes identi- 
cal in construction , but were ıt so, ıt must get contaminated and 
modified in passing through and melting the ‘‘mcongruous” 
ducts of the crust bringing it to the surface 

On the other hand absolute identity everywhere m the volcanic 
products, did ıt exist, could prove nothing in favour of a wni- 
versal ocean of ready-made lava as the source or origin of volcanic 
heat , but only that whatever might be the origin of that heat it 
was so circumstanced as toact on materials everywhere the same, 
and that these reached our suiface without any action or mature 
with the ‘f incongruous” crust through which the molten matter 
came There is just the same 100m for “loval accident” in 
one case asin the othe: A reviewer should at least be sure of 
his facts before he brings them into hosule array 

But again, what are the giounds for the assumptton that 
according to my views, volcanic products of whatever sort 
are ‘‘the result of fusion by sere heat” I point out a true 
cosmical and thermo dynamic origin for the heat itself, but 
under the actual conditions of volcanic foc: and ducts, chemical 
actions must take place, as a consequence of the heat, and to- 
gether vary the results of the 1eactions of all the materials pre- 
sent in fusibility, ın aggregation, 1n their solid, Iiquid, or gaseous 
states, in their molecular conditions and in their chemical and 
crystallogenic combinations This objection as littleapplies to 
anything I have written, as the inelevant suggestion, that the 
transformation of energy ‘‘ cannot transmute one chemical ele- 
ment into another ” 

I believe this disposes of whatever is tangible or worth remark 
in Mr Forbes’ strictures 

He ends, however, in a manner unusual I should think for an 
unbiassed reviewer, by uttering a sweeping piophecy, ‘‘for the 
reasons given [and above repeated], and others not brought 
forward, it is not probable that this hy pothesis [z e my theory of 
volcanic energy] will receve the adherence of eithe: chemist, 
mineralogist, or geologist’ Prophecies, especially as to matters 
of scrence, are dangerous things, and the prophets would do well 
to rule by Swift’s advice, as to utterances of another class, and 
never record one that can be falsified within a short time It so 
happens that I am able already to explode Mı Forbess Writing 
to me under date of Dec 24 last (1872), Dr Haughton, Professor 
of Geology of the Univeisity of Dublin, says—‘'I gave two lec- 
tures during the last term (Michaelmas) which were attended by 
many of the fellows, in which I developed your theory of volcanoes 
and gave you full credit The whole system hangs well together 
and must make progress” Piof Dana (in noticing this same 
book which Mr Forbes so uncompromisingly condemns), as 
editor of the Ameruan Four nal of Science, for the month of 
February, 1873, at p 151, says ‘* Tis paper as the most 1m- 
portant contribution to this department of geological dynamics 
that has ever been brought forwaid, and the work above-men- 
tioned [ze Trans of Palmiert]is by his share of ıt more than 
doubled ın value” In a letter to me, Feb 1r, 1873, Prof Dana 
says ‘* Your views throw great light on a hitherto mysterious 
department of geological science, and I have no doubt that they 
will speedily gain general acceptance ” 

I could add like expressions from some others Now both 
Haughton and Dana are at once chemists, mineialogists, and 
geologists They are both, also, sound physicists and mathema- 
ticians So this prophecy 1s already falsified, and I am consoled 
with the notion that my theory of the nature and origin of vol- 
camic energy may survive the unieserved condemnation to which 
Mr Forbes has sentenced it, on the grounds that I have above 
examined, and without Ins ever having had access to the paper 
itself criticised by him I might refute, too, some criticism on 
the book itself, which I cannot avoid calling unfan, and also not 
founded on fact It is not true, for example, that the fist forty- 
six pages of my intioductory sketch “are but an abstract of my 
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prev.ously published investigations into the theory of eath- 
quakes” (p 260) The reviewer may not have been able or not 
taken the trouble to distinguish the old from the new, but as a 
fact, the greater part of those forty-six pages 1s of matter never 
before published $ 

So aiso it 1s scarcely candid to object that “no reference 
1s found to any of the Continental men of science who have done 
so much for terrestrial vulcanicity, ’ which 1s contrary to the fact, 
for I have referied by name or by then labours to the few wko 
have ın any way advanced our knowledge as to the nature and 
origin of volcan heat, without noticing that within that scope only 
was I by space obliged to confine myself, as stated in pp 48, 49, 
54,76,&c , the phenomena occurring at vo:canic vents, which have 
chiefly engaged the attention of Contmental and ail other vol- 
canic authors being avowedly outside my limits, and, I might add, 
but too often of secondary importance. 

The nomenclature generally of my * Translation of Palmer ” 
1 said to be objectionable, because such terms as sulphide of 
potass and terrochloride of ammonia are encountered I have 
looked through the pages since without bemg able to discover 
these dreadful terms However lam ready to take the reviewer's 
word that such a slip in pioof correcting may be found im some 
place, and I humbly bow to such microscopic, profound, and 
valuable criticism, though, as stated, the conclusion is a good 
deal wider than its premses ROBERT MALLET 

Enmore, The Grove, S W , March 5 


Effect of Resistance in modifying Spectra 


In a review of M Guulemim’s work “The Forces of 
Natme” which appeared in last week’s Atheneum, the fol- 
lowing reference, by M Guillemm, to the experiments of 
M Mitscherlich is quoted ‘ Suivant ce physicien il arrive que la 
presence de certames substances dans une fame a pom effet 
d’em.echer de se produire les specties des autres substances, 
d’enteindre leurs rates principales” The Enghsh editor adds 
that the effect ‘‘ may probably be exp'amed by the observations 
of Frankland and Lockyer ” 

In relation to this subject of the extinction of the bands of one 
metal by another, you will perhaps permit me to quote a paragraph 
from one of the lectures which I have recently had the honom of 
delivering in the United States The arcs of thallium and silver 
had just been compared, and their sm larity of colour po nted 
out The power of prismatic analysis to show that, notwith- 
standing the apparent identity of colour, the arcs really belonged 
to two different metals, was then demonstrated The metals 
were afterwards subjected éogefher to the action of the Vol- 
tac cinrent, and it was shown that the band of thallium fell mid- 
way between the two bands of silver Hence the simianty of 
colour The lecture then proceeds thus — 

“ But you observe here another interesting fact The thallium 
band ts at first far brighte. than the silver bands , indeed the 
latter have wonderfully degenerated since che bit of thallium was 
putin The reason of this is worth knowmg It 1s the sesestance 
offered to the passage of the electric cuirent from carbon to 
carbon that calls forth the heating power of the current If the 
resistance were materially lessened, the heat would be materially 
lessened , and if aX resistance were abolishec there would be no 
heat at all Now thallium is a much more fusible and vaporis- 
able metal than silver, and its presence facilitates the passage of 
the current to such a degiee as to 1ender ıt almost incompetent 
to vapouise the more refractory silver Bat the thallium 1s gra- 
dually consumed , its vapour diminishes, the resistance conse- 
quently rises, until finally the silver bands are rendered as bril- 
lunt as at first ” 

In the spectra of mixed substances der:ved from the electric 
spark the action here referred to must come frequently ito play 
Tf neither the fact, nor 1ts proposed explanation, be new, I would 
thank you to commit this documeat to your waste-paper 
basket JOHN TYNDALL 

~ Royal Institution, March 1873 
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Perception in the Lower Animals 


THE theory of taking olfactory notes by the way, as suggested 
by Mr Wallace in explanation of the faculty possessed by anı- 
mals of finding their way home, seems to meet witn general 
acceptance amongst you correspondents , yet ıt totally fails to 
account for those instances in which the an’mal finds its way 
back by quite a different route to that by which it was taken away. 
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A good example is given by “F R G S,” ın the last num- 
ber of NATURE, the anecdote of his rıidıng-horse, by Mr 
Darwin, also seems to illustrate this pomt In an article on the 
“Consciousness of Dogs,” in the Quarterly Renew, of last 
October, the follcwing 1emarkable mstance, amongst others, 1s 
mentioned or indisputable authority. A hound ‘‘ was sent by 
Charles Cobbe, Esq , from Newbiidge, county Dublin, to Moy- 
nalty, county Meath, and thence, long afterwards, conveyed to 
Dublin The hound broke loose nm Dublin, and the same morn- 
ing made his way beck to his old kennel at Newbridge, thus 
completing the third side of a triangle by a road he had never 
travelled in his hfe ” 

Nowas Mr Wallace’s theory does not explain these and similar 
instances, 1t clearly cannot be received as a solution of the question 
Moreover, not only does the faculty exist in other animals not 
remarkable fo” their sense of smell, but we find it in cases where 
this sense has noth.ag to do with it Take, for example, 
the direct homeward fight of the carrier pigeon Under the 
same head may be brcught the migrations of birds and fishes, and 
the habits of tne turtle, as mentioned by Mr Darwin 

The write: in the Quazferly suggests a sense of the magnetic 
currents of the earth—a sort of internal mariner’s compass m 
fact But it .sdifficult to see how this could have helped the 
dog to find its way from Dublin to Newbridge, for mstance, 
unless it was also abte to consult a map so as to ascertain the 
relative position of the two places 

It seems then thatthe problem still remains unsolved Either 
we must extend almost indefinitely the range of smell and sight , 
or, we must suppose the existence of some pecul ar sense of the 
nature of which we are ignorant, which enables its possessor to 
retain, as F R G S expresses at, ‘fa constant perception of 
the bear.ng of its old home ” T 

Bath, March 17 





POSSESSTON ISLES 


A? the idea of occupying Possession Islands as a, 
station for observing the Tiansit of Venus has 

been lately propounded, I have been 1equested to com- 
municate to NATURE the results as to its climate, which we 
have obtained im this office fiom the logs of HMS 
Ev ebus and Terror, which we are now ie-discussing with 
a view to publication 

Possession Isles are in lat. 71° 56’ S, long 171° 7 E 
H MS Erebus and Terror were within lat 70° to 722° S, 
and long 170° to 175° E from 1othto 17th January, 1841, 
During these eight cays the mean height of the barometer 
was 29 143, mean temperature of the air 29° 7, and of the 
sea 30° 5, the wind was variable, but chiefly from S and 
SSW , force 6, the weather was clear ten times, cloudy 
twenty tumes, overcast eighteen times, from forty-eight 
double sets of four-houily observations, while snow was 
noted nine times, and squally weather ten times 

The ships were within the same area on 20th and 21st 
February, 1841 , and, dunung these two days, tne mean 
height of the barometer was 28 920 inches, mean tempe- 
rature of the air 23° 5, of the sea 30° 1, wind WSW to 
SE „foice 9 to 5 , the weather was cloudy and overcast 

In addition I am permitted to enclose a letter fiom Dz 
Hooker, which he kindly sent mein reply to my inguiries 
as to his rem niscences of his visit to these inhospitable 
regions, and which he has allowed me to publish 

Meteorological Office ROBERT H SCOTT 


Letter from Dr Hooke: 


Possession Island, or rather Possession suck, 1s in a 
very inaccess'ble position The chance of landing a well- 
equipped party upon it when reached, and the pros ect of 
its subsequert removal by ships, if landed on, is very 
small In any case I feel little uncertainty as to what 
would be the fate of a party left there for the winter, and 
the prospect of their seeing the transit would be abso- 
lutely #2/ 

To reach it we “took the pack” January 3, 1841, and 
had not penetrated ıt till the oth, arded at last by a furious 
gale We then discovered South Victoria, and tiaced its 
coast from lat 703° to lat. 78°, without finding a spot 
where ıt was possible to approach the shore. During the 


days that we spent off that continent, we never 

a landing but twice, «nd then, with the greatest 

ty, on two smalt volcani c islets, without a particle 

10 of which one was Possession 

(Jan. 13), a mere rock, The ship was hove to two 

ff ; with the greatest risk a landing was effected, ona 

of large loose stones and'stranded masses of ice. It 

o sooner done than the recall flag was hoisted in the 

; which were reached just as a terrific fog came on, 
followed by a gale of wind; ten minutes more and all 
ands in the boats would have been lost, for the currents 

ran like sluices between the land, islets, and icebergs. So 
much for Possession Island. (Read Ross’ s account of the 

ding, i. 188, and especially the paragraph at p. 190.) 

ake a glance at the meteorological registers in Ross’s 

ge for the month of January 1841, which was passed 

een S. lat. 66° 3 and 78". The mean temperature 

29° It snowed on sixteen 
‘overcast, squally and misty was the usual weather, 
cy rarely seen over more than a quarter of the 
ry few hours of the day, and for many 


etween lat. 77° and 698°, the mean tempe- 
24° ‘28, max. 34°, min. 13°. “Sky as in January. 
wing year our vessel went to the same seas, 
$ December 17, and after being all 
‘it after fifty-six days of great 
eS, never once seeing land. 
in pe 37 „and ae 21 


fo 


the mean 
1 snow red 


‘that a we “tried to get kig in i medan a, little 

f Cape Horn, but never got beyond lat. 71} 

_ March 6th, having left the Falklands on the 

ner. In January of that year (1842) we were 

2 ot and 64° 44’, The mean temperature 

§°, min,23°5. It snowed on sixteen days 

between lat, 61°37’ and 66°01’. The mean 

rature was 30° 50, Max. 35°5, min. 27°75. It snowed 

it of the twenty-eight ! Blue sky 

: days, and this on six days over 
eben of. the sky, and on the 7th over one-fourth. 

With such a mid: climate I leave you to guess 

“position ofa ) da cooped i ap through a 
-on a rock a with snow. 


2 tthe top of our throats: 

- -ig no summer or clear weather to be 
cept. ic the rarest chance. For days and days 
ked by Dead Reckoning alone. Storm, wind, and 
re the prevalent summer phenomena. Still some 

ns are not so bad as others, and Weddell got to 

inian open sea in the meridian where we barely 
ached 66°. | (Signed) J. D. HOOKER 
Royal Gardens, Kew, March 6 


Phe following is the account of the landing alluded to 
dr, Hooker ; 
Ve found the shores of the mainland completely covered with 
rojecting into the sea; and the heavy surf along its edge 

any attempt to land upon it; a strong tide carried us 
g: between this ice- -bound coast and the islands 
asses of ice, so that our situation was, for some 

-y-for all the exertions our people "could use 

stem the tide. But taking the advantage 

g that appeared in the ice, the boats were 


erates 


_we got into an eddy under the lee of the | 
landed on a beach of large loose stones | - 


. The island is composed 


°, and | 


entirely of ignecus ous and only accessibl 

side. We saw not the smallest appearance of veg 
inconceivable myriads of penguins completely 

covered the whole surface of the island, along the ledg 
precipices, and even to the summits of the ge - 
vigorously as we waded through their ranks, 

with their loud coarse notes, and the aroa 

the deep bed of guano, which had been forming for ag 

us glad to get away again, after having loaded our b 
geological specimens and penguins. Owing to the hea 
on the beach, we could not tell whether the water was ebb 
flowing ; but there was a strong tide running to the south, 
tween Possession Island and the mainland, and the Terror. 
some difficulty to avoid being carried by it against the land-i 
Future navigators should therefore be on their guard in appr 
ing the coast at this place.” 


EARTHQUAKE WAVES © 
HE self-registering tide-gauges maintained b 


United States Coast Survey at different points 
the sea coast frequently exhibit, superimposed t 
tidal fluctuation, a succession of long waves, the | 
which is ascribed to distant earthquakes. In two 
instances, viz, the earthquake of Simoda in 1854 
that of Arica in 1868, the great ocean waves cause 
the disturbance were distinctly registered in that v 
the tide-gauges on the Pacific coast, and have been. 
use of for estimating the average depth along the lis 
transmission, (See Coast Survey Reports for 185 5> 


and 1869.) 


Similar fluctuations were registered on the mor 
November 17, 1872, shortly after local midnis 
tide-gauge at N orth Haven, on the Fox Islan 
scot Bay, Maine. The fluctuations continued | 
night until nearly six o'clock in the morning, at 
irregular intervals of about seventeen minutes fir 
to crest, with an average vertical range of nine inche 
greatest wave being at three o'clock, with a heig 
twenty inches, | 

No corresponding earthquake phenomena hav 
to the knowledge of the Coast Survey Office, 
probable that if such was the case, the shock « Of 
somewhere under the Atlantic Ocean. i 


THE CHALLENGER EXPEDI TION 


T M.S. Challenger cast off from the jetty at Post 
4+ mouth at 11.30 A.M. on December 21, with: 
barometer. ‘A strong south-westerly breeze was blow 


| and the drum up; so that, especially in a season Tike 


present, the prospect was not promising for the first 
weeks of her voyage round the world. e 

The result justified thedrum, and for a week 
knocking about the mouth of the Channel, anc 
of Biscay, making slow progress southwards. 
perhaps as well to get a good shaking at first. I 
at once where there was a screw loose, and gave a chai 
to tighten it up. A sharp cyclone which. caugt 
on her way from Sheerness to Portsmouth had alr 
tested pretty fully the stowing of the apparatus, 
although the Challenger rolls considerably. whe 
put to it (over 35°), not a single instrument shi 
not a glass was broken, either in the zoologi 
room, or in the chemical laboratory. Jus 
to Lisbon the weather improved a little, à 3 
soundings and took one or two trial hauls with the 

After leaving Lisbon on January 12 the wind w 
fresh, but between Lisbon and -o we m 
important experiments, and found, among oth 
that we could work easily and AR T 
common- trawl down to 600 fathoms. lam 

ut 109 miles north of Madeira, and 
tar the weather, though at first br 








the whole fine. We have taken several successful navigative 
sounds at great depths, and we have trawled successfully 
at 2,125 fathoms, and recovered many interesting animal 
forms, several of them new to science, and others of 
extreme rarity and beauty. Still we must regard our work 
up to the present time as only tentative. The weather 
has been against us. It is altogether a new experiment 
to dredge from so large a ship, and it seems to present 
some special difficulties, or at all events to require some | 
management. The weight of the ship is so great that 
there can be no “give and take” between it and the 
dredge, such as we have in the case of a smaller vessel, 
If there is any way on, the impulse to the dredge is 
irresistible, and seems to tend to jerk it off the ground. 
This difficulty can no doubt be met, but the only way of 
meeting it appears to be by using a length of rope greatly 
in excess of the depth—and having weights. A single 
dredging operation may thus occupy a great length of 
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LABORATORY OF THE 


for the scientific work. The after-cabin is divided 
into two by a bulk-head, and the two little rooms 
thus formed—still gay with mirrors, and pictures, and 
new.chintz, and bright with home faces—are allotted 
to Captain Nares and myself. The fore cabin, a hand- 
some room, 30ft. long by about 12 ft. wide, into which 
these private cabins open, the captain and I use as 
@ silting room, the port-end with its writing-table and 
work-table; and its book-cases packed with old home 
favourites, being appropriated to my use and that of my 
secretary Mr. Wild ; while the captain has arrangements 
at the starboard end of the same kind. Two sets of 
cabins have been specially built on the after-part of the 
main-deck for this difficult part of the scientific work. 
On the port side a commodious zoological work-room is 
occupied by the naturalist of the civilian staff, while the 
chart room corresponds with it on the opposite side. 
Towards the middle of the main-deck on the port side 
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time, but in compensation we have the greater size and 
efficiency of this dredge. The few trials which we have 
already made have been all in the direction of improvement, 
and I have little doubt that under Captain Nares’ skilful 
management what little difficulty is still felt will shortly 
disappear. l 

As I hope to contribute to NATURE from time to time 
a series of articles giving the results of our voyage, it may 
be well to commence by giving a sketch of the general 
scope of our operations, and the means and appliances at 
our disposal. 

The Challenger isa spare-decked corvette of 2,000 tons 
displacement. This particular build gives her an immense 
advantage for her present purposes, as she has all the accom- 
modation of a frigate, with the handiness and draught of 
water of a corvette, Sixteen of the eighteen 68-pounders 
which form the armament of the Challenger have been 
removed, and the main-deck is almost entirely set aside 
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H CHALLENGER ' 


there is a dark room and a working room, for the photo- 
grapher, and on the starboard side Mr. Buchanan has his 
chemical and physical laboratory. 

Nearly the whole of the fore-part of the main-deck is 
occupied by the dredging and sounding gear, Mr. Siemens’s 
photometric and thermometric apparatus, and the more 
cumbrous of our machines, such as the hydraulic pump, 
the aquarium, and other very valuable articles, of which 
a detailed description will be given hereafter. 

I feel justified in going even so far as to say that the 
arrangements for scientific work in the Challenger leave 
little or nothing to be wished for, Captain Nares and his 
officers not only do everything which care and skill can 
accomplish to further our objects, but, having naturally a 
certain advantage over the civilians in rough weather, 
they keep us up to the mark by the lively interest which 
they take in the success of our operations. There is a 
common mess. in a large ward-room on the lower deck 
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and the civilians have to heartily thank the naval men 


for the frank courtesy with which they have received 


them into their fellowship, 
Dredging and sounding are carried on from the main- 


yard. A strong pennant is attached by a hook to the | 


cap, and then bya tackle to the end of this yard. A 
compound arrangement of fifty-five of “ Hodges’ accumu- 
fators” is hung to the pennant, and beneath it a block 
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through which the dredge rope passes. 
ment appears to answer better than the old one of dredg- 
ing from a derrick. 


For the first two or three hauls in very deep water off 


the coast of Portugal, the dredge came up filled with the 


usual “ Atlantic ooze,” tenacious and uniform throughout, 
and the work of hours in sifting gave the very smallest 
We were extremely anxious to get some 


possible result. 
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NARESIA CYATHUS 


idea of the general character of the fauna, and partic:- 
larly of the distribution of the higher groups; and after 
various suggestions for modifications of the dredge it was 
proposed to try the ordinary trawl. We had a compact 
trawl with a 15 ft. beam on board, and we sent it down 
off Cape St. Vincent at a depth of 600 fathoms. The ex- 
periment looked hazardous, but to our great satisfaction 
this trawl came up all right, and contained, with many of 


the larger invertebrata, several fishes. Two of these 
belonged to the genus Macrouru s, and another of large 
size was unknown to us, approaching in many respécts 
the genus J/ug?/. All the fishes were in a peculiar con- 
dition from the expansion of the air contained in their 
bodies, On their relief from the extreme pressure, their 
eyes especially had a singular appearance, protruding like 
great globes from their heads, 
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‘the trawl several times |` 
ally 2, 25 fathoms, and 


| „After this first ates 
at depths of 1,090, 1,525 
always with success, i 
Several fishes, most of. them ‘allied to Mains were | 
_ added to the list, Several decomposed crastaceans, and | 
- among the lower crustaceans at 1,090 fathoms, a gigantic 
amphipod, of the family Hyperina, allied to Phronima. 
The eyes of this creature are very remarkable, extending 
in two great facettio lobes over the whole of the anterior 
part of the cephaio thorax, like the eyes of Aeg/ina among 
Trilobites. This crustacean, which is three and a half 
- inches in length, makes a splendid drawing, and re- 
: minds | one of the old Eu ypterids, is in process of descrip- 
l f on Willemoes Suhm, 
in deepwater, and our catches 
confined to such things as the 
/erticordia, &c., familiar through 
ne. Among the mol- 
; “gave us a lovely thing, 
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Ie new ‘species’ of Aphrocallistes came. u 
along the coast “of Portu, gal, and off st. Vine 

many spicules and more or less mutilated ¢ mole 
Hyalonema, two. or shrge Species in fal "con 
species of Laplec. al 
tinguish “from tho ii halelles awe illum 
Venus flower-baskc nopne The form o 
the two sponges is the same, but our own specimens arè 
| quite soft, the spicules not fused into a continuous siliceous | 
network, 

The physical and chemical observations will be fully 
detailed hereafter. ‘The temperatures off the Coast of- 
Portugal corresponded very closely with those taken. in - 
the Porcupine ater in. 1871, below. 
the first 100 fa, this season the tem- ~ 
perature i is. | 
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: e beautiful little | : 
_ taken by Count Pourtales, in 
described by Alexander. : 
Salenia varispina, It is 
and to an advocate of the 
the chalk,” it is pleasant 
beauty, which has hitherto ackone 
tribes. , | i äi 
“Among the star-fighes twa specie 
menastes have occurred, and 
presented chiefly by large Exa 
‘the genus Ophiomustunt, — 
© All the hauls of the trawl down to 2,125 fathoms, 
ha we. yielded many Spec : r H olothurid, 
j “which a description will shortly ish | 
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2,115 fathoms off Cape St.Vincent. zygomatic process was very large, | vigin +s he i 


As usual in deep-sea work sponges preponderated, and | masseter muscle : it is absent ‘or. nh the Armas $ 
the order has added several novelties, chiefly referable | dillos; it may: differ i in charact mn that of the Mega- 
to the ventriculite group, the E -exactinellide, therium, probably arising from the maxillaries, as it was: 
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At the same time lived another small anımal, Mzolophus, 
known only from a fragment now at York It differs from 
most ungulates in having only a single mner cusp to the 
molars, so causing ıt to 1esemble a typical pre-molar 
Another form, Mrcrechærus erinaceus, 1s very abeirant, 
and its position 1s doubtful 
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TESTIMONIAL TO DR BENCE JONES 


\V E regret very much to hear that Dr Bence Jones 
has been compelled on account of his health to 
resign the office of Secretary to the Royal Institution, a 
post which he has filled for so many years with equal 
honour to himself and advantage to the Institution 

His conviction of the value of original research, and of 
the special vocation of the Royal Institution to continue 
diligent ın promoting it, was with him an unceasing 
stimulus to exertion His attention to every detail left 
nothing neglected ın the performance of his duties His 
own scientific attammments have been of signal effect 
in maintaining respect for the Institution, and in pro- 
curing the co-operation of eminent men 1n the laboratories 
and lecture theatre His love of the place and ats 
memories has been shown by the pains he took to coilect 
its early annals , including in this work an account of the 
discoveries of Young and Davy, and by his becoming the 
historian of Faraday 

The services of Dr Bence Jones have been given under 
the pressure of important professional engagements, and 
latterly under the additional difficulties of failing health , 
and until now, when he has been reluctantly compelled 
to 1esign, he has never relaxed ın the active prosecution 
of his honouable task, 

We trust with the manageis, however, that the aid of 
Dr Bence Jones may not be altogether lost to the Insti- 
tution , but that he will still afford to ıt the benefit of his 
counsels and experience It is hoped that he may in 
future occupy a seat at the Board of Management, and 
further, that he will remain associated with the Institu- 
tion by doing it the favour of accepting the posttion of 
Honoiary <ssistant-Secretaiy 

It has very naturally been proposed to present Dr 
Bence Jones with atestimonial to be raised by subscrip- 
tion, and we feel confident that to so worthy a purpose 
there wil be no lack of willing contributors Individual 
subscriptions are limited to 3/ 3s as a maximum, 

It has been ascertained that the form of testimonial 
most agreeable to Dr Bence Jones would be a bust of 
himself to be placed in the Royal Institution Subscerip- 
tions to this testimonial may be paid either at the Royal 
Institution, or to “The Dr Bence Jones Testimonial 
Account,” at Messrs Drummonds, the bankers, Charing 
Cross, who are authorised to receive the same. 


ati HA oP Sefer a 





OA cl tt 


CAPTAIN M F MAURY 


M ATTHEW FONTAINE MAURY, whose death, 
on Feb 1, we recently recorded, was of French 
descent, and was born in Spottsylvania County, Virginia, 
Jan 24, 1806, While still a child, his parents, who were 
In moderate circumstances, removed to Tennessee, 
where young Maury was sent to school In 1825, when 
nineteen yeais old, he entered the service of the United 
States as midshipman, circumnavigating the globe in 
the Viacennes, during a cruise of four years During this 
cruise Mauy began his well-known ‘ Treatise on Navi- 
gation,” which was finished some years afterwards, and 
was for a long time used as a text-book ın the US navy 
In 1836 he was made lieutenant and was gazetted astro- 
nomer to an exploring expedition 
In 1839, while travelling on professional duty, Lieut 
Maury met with an accident which resulted in permanent 
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lameness and unfitted him for active setvice afloat What 
appeared then as a great misfortune to the lreuteriant re- 
sulted indirectly ın an increase of his fame, and m the 
performance of services of high vilue to science and 
humanity The lame lieutenant was placed in charge of 
the Dépot of Charts and Instruments, out of which have 
grown the Naval Observatory and the Ilydrographic 
Office of the United States He laboured assiduously 
from the first day of his appomtment to organise this 
dépot more efficiently than formerly How completely 
he succeeded ts well known i 

While sailing around the globe in the Vincennes, 
Maury made many observations as to the winds and cut- 
rents. These he continued in his subsequent cruises 
When he became superintendent of the Hydrographic 
Office he determined to do something towards eluci- 
dating the intricate subject of ocean meteorology The 
beginnings of this gieat undeitaking were small 
Maury obtained at first copies of such log-books as he 
or his friends could command He noted the duec- 
tion of the wind, the currents, &c , on the maps which he 
had prepared As the information came m, distiicts were 
filled up and places pointed out foi investigation In 
1842 the system had taken such consistency in his own 
mind that the heutenant communicated to the US Naval 
Bureau of Ordnance and Hydrography a plan for supply- 
ing model log-books to the commanders of vessels in the 
naval and merchant maine service These log-books 
are so arranged that a systematic series of observations 
might be registered The plan succeeded so well that in 
eight or nine years he had thus collected a sufficient num- 
ber of logs to make 200 manuscript volumes averaging 
each about 2,500 days’ observations cach These matetials 
were digested by a board of officers appointed for that 
purpose, and the more immediate result of then labows 
was to show the necessity for combined action on the 
na of the maritime nations ın regard to ocean meteoro- 
ogy 

In order that his labours might lead to some practical 
result, Maury wrought zealously to bring about a meeting 
of meteorologists belonging to all maritime nations, this 
led to the conference which met at Brussels in 1853, at 
which England, France, Russia, Poitugal, Belgiu n, Hol- 
Jand, Denmark, Norway and Sweden were represented, 
and which produced the greatest benefit to navigation, 
as well as mdnectly to meteorology One of its most 
eminent and practical results was the establishment in 
London of the Meteorological Department of the Boaid 
of Trade It 1ecommended a model log-book for all 
vessels, m which a brief and uniform icgister of the pim- 
cipal meteorological phenomena are entered The Buitish 
Admuralty, the Royal Society, and the British Association 
entered heartily into Maury’s plans, and aided him in 
every possible way , though we are ashamed to say that 
England 1s almost the only civilised country in the world 
that did not confer on this great benefactor of humanity 
some mark of honour other counties loaded him with 
well-deserved tributes of admuration and giatitude for his 
services 

At the outbreak of the American civil war in 1861 
Maury threw in his lot with the South, and did much to 
strengthen its maritime defences and enable ıt to hold out 
for so long as it did, He afte:wards retired to Lngland, 
where he lived for many years, and where he was pre- 
sented with a handsome testimonial raised by subscrip- 
tion, he having lost nearly his all thiough his attachment 
to the unfortunate South Having offered his services to 
the ill-fated Maximilian, of Mexico, the latte: appomted 
him Impenal Commissioner of Em‘gration , and after the 
fall of tnat short-lived empire, Maury returned to the 
United States, taking up his residence in Virgin'a, where 
he lived until ms death, on February 1 last During his 
later years he devoted his time and efforts to urging his 
fellow-citizens of the south to leave politics alone and 
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perforated at its base by the infraorbital foramen The 
vertebral column was most peculiar Ofthe seven cervical 
vertebree the first and sixth only were free, then came the 
“trivertebial bone” of Prof Huxley, formed of the 
last cervical and first two doisals, this was hinged 
ginglymoidly by the transverse processes on the next 
mass, which was composed of the rest of the dorsal 
vertebrae The lumbar vertebize were anchylosed to- 
gether, but not to the last (the 13th) dorsal. The centra 
of the vertebize were only represented by a thin bony 
plate which helped to form the tube for the spinal cord 
Prof Huxley thmks that the joint in the dorsal region 
was connected with the respiratory process, Burmeister 
considers that ıt enabled the animal to retract its head. 
The pelvis was much as im the Armadillo, the ila were 
perpendicular The symphysis pubis was slender, and ıs 
but infrequently preserved The scapula possessed the 
characteristics of the class, the humerus had a supra- 
condyloid foramen, and the radius and ulna were not 
anchylosed Theungual phalanges were all hoof-lke As 
in the aimadillos and seals, the 4th metarcarpal pone 
articulated with the cuneiform as well as with the unci- 
form, and the sth with the latter only, the pollex was 
absent. There was no third trochanter to the femur, 
the astragalus was normal, and there were four or five 
toes to the hind foot 

Of the other extinct Edentata there are none closely 
allied to the Ant-eaters, Ant-bears, or Pangolins In 
the Upper Miocene of Darmstadt an ungual phalanx has 
been found, which like those of Manis is longitudinally 
split ; it has been named M acrothe: ium by Lartet Teeth 
have been found since, much like those of Dasypus, so it 
could not have been a Manis At Pikame simular 
remains have been found, which have been named as 
parts of Azncylotherzujt These animals must form a 
separate division of the Edentata 

The Unguiata are the next gieat group to be consi- 
dered In their teeth they all tend to the typical formula 


1 3¢ =D. m fm 2=44 The milk teeth are always 


functional and generally remain until the animal is neaily 
fully grown The limbs are formed for simple support 
and progression, and there 1s no trace of clavicles 
Except in the camels, the hoof encloses the ungual phalanx. 
Leaving Hyrax‘out of consideration ıt may be stated that 
the pollex and hallux are always absent. The class 1s 
found in all the world but the Australian region , they 
have not been found fossil in strata below the tertiaries, 
but in the oldest of them They are absolutely divisible 
into two sub-classes from characters indicated by, but not 
entirely dependent on the structure of the feet This 
division was indicated by Cuvier, but developed by Owen 
and H N Turner, Jun Owen introduced the terms 
Perissodactylata and Artiodactylata by which these sub- 
classes are best known In the Perissodactylata the 
middle toe 1s symmetrical, and there 1s typically one toe 
on each side of that, except in the Tapir and an early 
fossil Rhinoceros, Acerotherium The astragalus has a 
single large anterior facet, entirely or mainly for articu- 
lation with the naviculare There 1s a thud trochanter to 
the femur, and there aie never less than twenty dorso- 
lumbar vertebrae The nasal bones expand posteriorly, 
and there is an osseous alisphenoid canal, as pointed out 
by Mr. Turner In the 47 ¢rodactylata the axis of each of 
the feet ıs between the middle and fourth toe, and there 1s 
one toe outside each of these, but in the Peccary one ıs 
absent in the hind foot. The astragalus supports both 
the navicular and cuboid bones on nearly equal-sized 
facets There is no thud tiochanter to the femur, and 
there are always nineteen dorso-lumbar vertebra There 
18 NO alisphenoid canal, the palate 1s completed by bone 
opposite the posterior molars. All these characters, espe- 
cially when taken in connection with the teeth, make it 
easy, from a few fragments of the skeleton, to identify the 


sub-class to which fossil members of the class belong In 
the Perissodactylata the persistent premolars and the 
molars are very much alike, bemg all double, but in the 
Artiodactylata the premolars are single, and therefore they 
do not form a uniform series with the molars, there 1s 
a. third lobe to the last lower molar, except in an antelope, 
Neotragus Saltrana, as lately proved by Sir V Brooke. 

The earliest of the Perissodactylata are the Lophzodon- 
tide, from tke tower Eocene. They are rather more 
generalised than the existing forms, as would be expected 
on the evolution hypothesis The premolars are simplet 
than those behind Cor yphodon, the oldest, is known by 
its teeth, of which it possessed the typical forty-fom, and 
a femur with a third trochanter Its molars had two 
ridges with conical apices, whence Owen gave it its name, 
from a specimen dredged off Harwich ‘The feet are not 
known unfortunately 

Lophiodon itself is only known by its teeth and frag- 
ments of the skeleton , the upper part of the skull has not 
yet been found It is a genus of the eaily and middle 


Eocene only, Its dental formula was 1 zc =p m sm 3 

Oe 
The molars are repiesentatives of the type which 1uns 
through the whole class In the upper jaw each tooth 
presented an outer wall, which developed into two well- 
formed cusps , running back from this were two trans- 
verse ridges, an anterior and a posterior, as they are 
termed The anterior transverse ridge springs from in 
front of the anterior cusp, the posterior from in front 
of the one behind, these ridges, each by their curv- 
ing backwards, enclose a space named the anterior and 
posterior sinuses The posterior transverse ridge 1s ab- 
sent in the premolars The lower molars are simpler 
The premolars were 1educed in a manner which charac- 
terised the genus, the hinder part being cut away 
Lophiodon 1s mainly found in the lacustrine deposits of 
the south of France, there were several species, varying 
in size from a full-grown Indian rhinoceros to that of a 
hare Leidy, from the deposits of Nebraska, found a 
tooth exactly sesemblmg those of this genus, he has 
named it Z occrdentalis, but acknowledges the insufficiency 
of the evidence on which it 1s founded. 

The next ammals to be considered were about the size 
of the hare Pactynolophus differed from Lophiodon in 
having seven pie-molars and molars m the upper jaw 
instead of six, the number in the lower jaw 1s not quite 
so certain, some having apparently six and others seven. 
The ridges of the teeth were less considerable and more 
broken mto tubercles In the London clay, nea: Herne 
Bay, a skull was found, named by Prof Owen Hyra- 
cotherium Mr H N Turner was the first to poimt out 
that this animal was one of the Perissodactylata, and not 
as Prof. Owen at first supposed, allied to the Sud The 
teeth very closely resembled those of Pachynolophus, each 
transverse ridge developing into a median smaller tubercle 
and a posterior larzer one , the pre-molars were also con- 
siderably smaller than those behind From the resemblance 
of the teeth it is evident that the French genus Pachynolo- 
phus and the Engl.sh Hyiacother1um must be considered 
to be one Pliolephus is the name of a genus given by 
Owen to a specimen obta ned from the London clay off 
Harwich, together with a humerus, femur, and three meta- 
tarsals The forty-four teeth were present There 1s no 
reason to suppose that this genus 1s different from Hyra- 
cotherium, the shape of the teeth and the size being 
identical , Prof Owen himself states the possibility of their 
identity The fact of there having been three metatarsals 
or metacarpals as they may be, found together, 1s a col- 
lateral one in favour of the animal having been Perisso- 
dactylate Fiom tne above remarks ıt 1s evident that the 
names Pachynolophus and Pholophus must be sunk in 
favou of Hyracotherium, as must also Lopheothes ium, a 
name given by Gervais to an Upper Eocene specimen, 
known only by the mandible, 


Mar, 20, 1873] 


apply themselves energetically to the development of the 
agricultural resources of thei country 

In 1856 appeared the first edition of Mauiy’s “ Physical 
Geogiaphy of the Sea,” which ran through many editions 
in the United States, was republished in England, and 
translated into several European languages In this 
work he embodied the results of his researches on winds 
and cuirents, and piopounded his well-known theory 
of the Gulf-Stream Although it has been shown 
that this theory will not hold water, it does not 
in the least detract from the Ingh and enduring 
value of the services he rendered to navigation and to 
meteorology There ıs no doubt that to him ıs due the 
honour of having first shown how the latter could be 
raised to the dignity and the certainty of a science, 
though, forsooth, it 1s yet fa1 enough from deserving to 
be called an exact one But Maury was essentially a 
practical man ın the best sense of the term, all h's 
labours from beginning to end had for their one great 
aim, to render navigation mote secure and more econo- 
mical , and in the accomplishment of this aim he was 
eminently successful The saving in time, ın money, and 
mn lifeto Bautan alone which has resulted from Maury’s 
labours ıt would be very difficult to calculate, through 
him have the characteristics of almost every mile of that 
part of the ocean ove: which the commerce of the world 1s 
car1ied, become as well known as any district which has 
been mapped by the Ordnance Survey Dr Neumayer, 
than whom no one 1s better entitled to pronounce judg- 
ment on such a subject, in his 1ecent pamphlet on the 
Exploration of the South Polar Regions, ın opposition to 
some ill-informed detractors of Maury’s fame, speaks of 
him ın the very highest terms , and though we hesitate to 
class him, as a recent witter has done, with Newton, 
he will certainly, and deservedly, occupy a niche in the 
temple of fame as a benefactor of bumanity and a 
promoter of scientific knowledge, to which not many 
men eve! attain 


NOTES 


Tne Duke of Devonshire, Chancellor of the University of 
Cambiidge, has consented to preside at the meeting of the firends 
of the late Prof Sedgwick, which 1s to be held in the Senate 
House at Cambridge, on Tuesday, March 25, at two o’clock, to 
consider what steps shall be taken to raise a memorial to the late 
piofessor Many men of eminence are expected to attend It 
1s rumoured that the memoutalis likely to take the appropilate 
form of a new geological museum at Cambuidge 
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WE are sorry to recoid the death of the interesting wasp 
tefeired to by Sir John Lubbock in his address at last year’s 
meeting of the British Association It slept away as it were 
on Feb 20 last, first the head dymg, then the thorax, and then 
the abdomen It has been deposited in the British Museum 


In order that local inspectors of weights and measures may 
more conveniently and accurately compare all commercial mea- 
sures containing subdivisions of the imperial yard, with verified 
copies of the official standard measmes of length, which have 
been legalised under the provisions of the Standards Act, 1866, 
by Her Mayjesty’s Order in Council of March 24, 1871, a model 
of a new subdivided standard yard, attached to a simple, ım- 
genious, and compatatively inexpensive comparing apparatus, 
has been constructed by Messrs Troughton and Simims, under 
the direction of the Warden of the Standards This comparing 
apparatus has been expressly designed as one that may be used 
by local inspectors of weights and measuies for comparing ordi- 
nary commeicial measures of length, and ıt may now be inspected 
at the Standards Department 


WE have received a short paper by Mr Lewis M Rutherfurd 
on the stability of the collodion film. Urged by the statements 
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of Mr Paschen, m the ‘‘Astronomische Nachrichten” in 
Apnl last, Mi Rutherfud determined to subject the ques- 
tion between dry and wet piocess to a thorough examina- 
tion, and made a number of measures, proving conclusively 
the superiority of the former to the latte. This con- 
clusion is of great i1mpoitance in connection with the ap- 
proaching Trans.t of Venus In all cases save two the 
distance was gieater between the lines when the plate was 
diy than when wet, tne mean excess of the nine measures 
is Rev o 0017, whick 1s sg,45y, of an inch, it reaches in 
no case zay Of an inch This result ıs no doubt due to the 
cooling of the glass plate, by the evaporation which takes 
place the moment the wet plate 1s taken from the plate-holder 
and exposed to the air under the micrometer This excess of 
distance (Rev 0 0017), would be caused by an increase of tem- 
perature for the dry glass of about 4°F This consideration re- 
veals asource of error inthe use of wet plates which he had not 
before considered, since the same evaporation takes place no 
doubt during the long exposures given tostar plates, the amount 
will vay according to the hygrometiic state of the atmo- 
sphere, and may be met by reading wet and dry bulb ther- 
mometeis Mr Rutherfurd’s objection to the method used 
by Mr Paschen, 1s that instead of being confined to an investi- 
gation of what happens to the collodion film between the moment 
of eaposure wet and the moment of measurement when dıy, it 
1s a compatiison of the actual state of the plate when dry with 
what ıt ought to have been had all the adjustments, manipula- 
tions, and instruments been perfect 

AN exhibition for proficiency in natural science will be offered 
for competition at K ng's College, Cambridge, on Apnl 22 and 
following days Its value is 80/ a year for three years It ıs 
open to all British subjects under 20 years of age who bring a 
satisfactory certificate of good character The examination will 
be in chemistiy, physics, and physiology, with elementary papers 
in classics and mathematics Applications should be sent to the 
tutor before Easter-day, April 13 


WF mentioned some months ago that Vice Chancellor Bacon 
had decided against the validity of the late Mr Yates’s bequest 
to University College of endowments for the chaus of G ology 
aud Mineralogy, and of Archaslozy, on the ground that the 
testator had never fuifiiled his expressed intention of framing a 
code of rules and regulations for the manner in whi.h the ap- 
po.ntments to the professorships should be filled up We are 
glad to see that the Lord Chancellor has, on appeal, reveised tle 
decision of the Vice-Chancellor, so that the College will derive 
the benefits from the will destgned by the testator 

A COMMIITLE has been formed among the members of the 
Berlin Geographical Society, and a plan has been drawn up in 
conjunction with the other geographical societies of Germany, 
for the completion fiom the west coast of Africa of the dis- 
coveries commenced by Dr Livingstone from the East The 
Committee propose that the expedition should start from the 
West Coast south of the Equator The funds for the piope. 
equipment and maintenance of the expedition are already partly 
provided 


THE Edinburgh Botanical Society has decided to offer trien- 
nially a prize of ten guineas, as an encouragement for practical 
research The subject for competition 1s to be announced by 
the council at the commencement of each triennial period, and 
the successful competitor must have been a student who has 
attended the botanical class at the Royal Botamie Garden, Edin- 
bugh, durmg at least one of the preceding three years, and who 
has gamed honours at the class examinations 

THE mode in which the Fertilisation of Grasses, and espe- 
cially of Cereals, 1s effected—a question of no small importance 
from an agricultural point of view—has recently been the subject 
of a series of observations by Delpino in Italy, and Hildebrand 


392 


NATURE 


[ Mar, 20, 1873 





in Germany , and the latter has published the result of his investi- 
gations an the “ Monatsberichte” of the Berlin Academy Both 
these acute observers are at issue with previous writers who 
maintained that the flowers of cereals, and especially of wheat, 

were self-fertilised in the unopened flowers, and consequently that 
the process could not be influenced by the wind Hildebrand 
asserts, on the other hand, that impregnation takes place while 
the flower 1s open, and while the stigma is m a condition for 
the access of foreign pollen, that 1s, from other flowers The 
opening of the flower of wheat, Lowever, 1s completed in such 
a very short space of trme that in a wheat-field there 1s probably 
never more than one in 400 of the flowers open at the same 
time The contrivances by which in this case, as well as in 
othe: grasses, cross-fertilisation is at least rendered possible, are 
described in detal ın the paper In barley, on the other hand, 
the majority of the flowers never open, and self-fertilisation 1s 
the only condition possible Delpino states, however, that there 
are im an ear of barley a veiy small number of flowers, differently 
constructed from the rest, in which cross-fertilisation 1s possible 

In the oat the process is stated to vary according to the weather , 
in fine warm weather the flowers open freely, and cross-fertili- 
sation is favoured , ın cold wet weather they remain closed, and 
self-fertilisation is mevitable In rye, fertilisation from the 
pollen of other flowersis provided for The agent in the dissemi- 
nation of the pollen is scarcely ever .nsects, almost invanably the 
wind, to v hich end both stigma and pollen-grains are specially 
adapted 


WE regret to say that last week we were led to state that 
Mr Cleminshaw, recently elected to the Burdett Coutts Scholar- 
ship, received his scientific trammg m the Apphed Science depart- 
ment of that College We are requested to say that this is 
incorrect, as Mr Clemmshaw was only a few months at King’s 
College, where he did not study geology at all, while he was for 
several years at Rugby, to which school really belongs the credit 
of having trained so successful a student moreover, Mr Clemin- 
shaw ıs, we believe, the third Burdett Coutts’ scholar from 
Rugby within a few years Itis a pity that any school should 
require to make haste to claim possession of an honoar which 1s 
not justly its due 


A LIVING specimen of the extremely rare Liberian Hippopo- 
tamus (Cheropsts libe: tenses), from Scarcies River, just north of 
Sieira Leone, arrived at Liverpool last week, but ıt unfortunately 
died on Friday, almost as soon as it reached its destination, 
Dublin. This second true hippopotamus was first described in 
1844 by Dr Moton, of Philadelphia, in the Journal of the 
Academy of Natural Sciences of that city Prof Leddy, m1850, 
showed that its peculiarities rendered its differences from //:ppo- 
fotamus more than specific, and in 1852 gave it the generic 
name by which itis now known The full-sized animal is said 
to be no larger than a hetfe1, and the specimen under conside» 
1ation, which was at least seven weeks old, weighed only 231lbs , 
whereas the one born in London last November weighed just 
upon roolbs shortly after birth But the chief peculianties of 
the genus Chæropsis are found in the teeth, as there are only 
two lower incisors instead of four, and the anterior premolars 
remain functional throughout the life of the animal, instead of 
being lost as is the case in A/sppopotamus In addition to these 
points m which Cheropss is pecuhar, it may be mentioned that 
the top of the head 1s convex instead of concave, the central 
upper incisors are shghtly smaller than the outer, mstead of 
larger, and the premaxilary bones are less developed than m 
Hippopotamus, from a young one of which, as M A Milne- 
Edwards remarks, it would be difficult to distinguish it exter- 
nally 


Frov a memoiandum affixed to the last part of Messrs 
Sharpe and Dresser’s “Birds of Europe,” we learn that the 


latter gentleman has 1.emoved his entire collection of birds to 
No 6, Tenterden Street, Hanover Square, where the work will 
in future be published, and which will henceforth be the head- 
quarters of the British Omithologists’ Union, as Messrs. Salvin 
and Godman have hkewise removed their valuable collection of 
American birds to the same quarters, and Lord Lilford as well 
as Capt Shelley have done the same with theirs 


A CHROME mine has been discovered at Chanli, m the pro- 
vince of Larissa, Turkey m Europe Itis said to be rich 

ON January 31, four shocks of earthquake were felt at Kaia 
Hissar (query which) in Asia Minor The shocks, of which 
the first two were rather violegt, were repeated at intervals of 
twenty minutes In the next afternoon, February 1, eleven 
more shocks were felt, which, though very shaip, only brought 
down three oid abandoned houses On Saturday, February 17, 
slight shocks of earthquake were felt in the island of Mitylene, 
the firstat I A M , and the second at 5 20 P Y The oscillation 
was from west to east —An earthquake that occurred on Dec 29 
last, at night, nearly destroyed the lage town of San Vicente, 
im San Salvador, Central America The upper half of the 
parish church fell, and many lives were lost —At Bimlipatam, 1n 
India, a shock of earthquake was felt on January 25 —An earth- 
quake 1s reported to have been felt at Peshawar, on Feb 12 
Its shock lasted for one minute 

ACCORDING to the Times of India, a phenomenon occured in 
several parts of the province of Kattywar, on Feb 12, which 
gladdened the eyes of the English residents, and excited as- 
tomishment in the natives On that day the ground was 
whitened by a hailstorm, a phenomenon unprecedented in the 
experience of the natives, hundreds of whom are reported to 
have set about gathering the hailstones as they fell, m order to 
turn them into ‘‘the best of confectionaries ” 


THE collector of South Canara has brought to the notice of 
Government that the young shoots of the bamboo contain a 
bitter principle, which might be useful as a febrifuge 


THe Council of the Society of Arts will proceed to consider 
the award of the Albeit medal earlyin May next This medal 
was instituted to reward *‘ distinguished merit in promoting arts, 
manufactures, or commerce, ’ and was awarded last year to Mr 
Henry Bessemer The members of the Society are invited to 
forward to the Secretary, on or before Apml 12, the names of 
such men of Ingh distinction as they may think worthy of this 
honour 


THe late Mr George A Clark, thread manufacturer, of 
Paisley, has left 20,000/ to Glasgow University for the establish- 
ment of four bursaries to be held by the successful competitors 
for four years, and to be so arranged that one bursary will be 
competed for each year We hope the interests of science will 
not be forgotten in this matter 


THE additions to the Zoological Soctety’s Gardens during the 
last week comprise a Condor Vulture (Sazcorhamphus gi yphus) 
from S America, presented by Lieut L C Strachey, RN , a 
Lapland Bunting (Cents ephanes lapponica), presented by Mr F 
Bond , a Mantell’s Apteryx (Apteryx mantell), an Amherst 
Pheasant (Thaumelsa amherstie) from China, and a Tamandua 
Ant-eater (Tamandua tetradactyla) from S Ameca, deposited , 
two Swainson’s Lorikeets (Trichoglossus nove-hollandie) fiom 
Australa, two Red-eared Bulbuls, (Pycnonotus jocosus) from 
India , two Cardma: Grosbeaks (Cardinalis virginianus) from 
N America, a Long-tailed Glossy Starling (Lamp; otornis 
eneus) from W Africa, a Pantherine Toad (Bufo panther 1nus) 
from Tunis, some Natteiyjack Toads (Bufo calamza) from 
Africa; a Bearded Lizard (Amphibolurus barbatus) fiom 
Australia, five Banded Sea Houses (//tpfocampus 1 amtuslosus) 
from France, and some Anemonies, all purchased, 1° 
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THE BIRTH OF CHEMISTRY 
VIII, 


General Character of Alchemy and the Alchemists, — The Pretiosa 
Marganta Novella —An Alchemistical Allegory —Alchemical 
Symbols- PAPACE SUS, —Libavius, 


WHEAT manner of men were the Alchemists? How did they 
preserve, cultivate, and transmit the wonderful delusions of 
their creed? We have endeavoured in a former article to show 
that the idea of transmutation arose from the old Greek idea of 
the conversion of one element into another , and the belief in 
the possibility of transmutation once admitted, the pursuit of the 
alchemist would naturally follow m a mystical and credulous 
age As to the men themselves, their character was twofold , 
for there was your alchemist proper, your true enthusiast, your 
ardent, persevering worker, who believed heart and soul that 
gold could be made, and that by long search or close study of 
the works of his predecessors, he could find the Philosopher’s 
stone, and there was your knavish alchemist, a man who had 
wits enough to perceive that the search was futile, and impudence 
enough to dupe more credulous people than himself, and wheedle 
their fortunes out of them on pretence of returning ıt tenfold in 
the shape of a recipe for converting lead mto gold These last 
we may dismiss atonce They abounded during the Middle Ages, 
and found easy dupes, whom they deceived by the most shallow 
tricks, as by placing a piece of gold in the crucible of transmuta- 
tion together with volatile substances, and after many processes 
and much heatimg, they would show the little button of metal 
which had all along been present 
Of the true alchemist we have many pictures The alchemist, 
the astrologer, the mystic, the wizard, were men of the same 
stamp They often practised the same arts side by side. The 
same habit and attitude of thought belonged to one and to all, 
and became all equally well Take the dreamy, maudlin, semi- 
maniacal Althotas, who has been described so well by Dumas — 
“An old man, with grey eyes, a hooked nose, and trembling 
but busy hands. He was half-buned in a great chair, and turned 
with his right hand the leaves of a parchment manuscript ” 
Note also his intense abstraction, his forgetfulness of the hour, the 
day, the year, the age, the country, his absolute and intense 
selfishness, and absorption, the concentration of the whole powers 
of his soul upon his one object Or let us look at Victor Hugo’s 
Archidiacre de St Josas, m his search for the unseen, the 
unknown, and the altogether uncanny , the bitterness of his soul, 
his passionate musings, his conjurations and mvocations im an 
unknown tongue, his own self, that wonderful mixture of theo- 
logian, scholar, mystic, perhaps not much unlike the divine 
S Thomas Aquimas himself Listen to his musmgs ‘‘ Yes, so 
Manon said, and Zoroaster taught ~the sun 1s born of fire, the 
moon of the sun, fire 1s the soul of the universe , 1ts elementary 
particles are diffused and in constant flow throughout the world, 
by an infinite number of channels At the poimts where these 
currents cross each other in the heavens they produce light, at 
their points of intersection they produce gold. Light !—~gold ! 
the same thing, fire in its concrete state . . What! this 
light that bathes my hand is gold? The first the particles 
dilated according to a certam law, the second the same particles 
condensed according to another law! For some time, said 
he, with a bitter smile, I have failed in all my experments , 
one idea possesses me, and scorches my brain hike a seal of fire 
I have not so much as been able to discover the secret of Cassio- 
dorus, whose lamp burned without wick or oil—a thing simple 
enough in itself” If we peep nto Dom Claude’s cell, we are 
introduced to a typical alchemust’s laboratory—a gloomy, dimly. 
lighted place, full of strange vessels, and furnaces, and melting 
pots, spheres, and portions ofskeletons hanging from the ceiling , 
the floor littered with stone bottles, pans, charcoal, aludels, and 
alembics, great parchment books covered with hieroglyphics , 
the bellows with its motto Stira, Spera, the hour-glass, the astro- 
labe, and over all cobwebs, and dust, and ashes The walls covered 
with various aphorisms of the brotherhood , legendsand memorials 
in many tongues , passages from the Smaragdine Table of Hermes 
Trismegistus, and loommg out from all in greatcapitals, ANATKH 
Yet once again, look at Faust, as depicted by Rembrandt, or 
Temers, unknown alchemist, 1f you wish for an alchemical 
interior 
But the hard-working and enthusiastic alchemist did not always 
follow the ideal of the novelist and artist , he often degenerated 
nto a “dirty, soaking fellow,” who lost what httle learning he 
aver had by concentrating his mmd on the one dominant topic, 
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unti it excluded every other idea and aspiration, then the pur- 
suit became all absorbing, and the disciple of the arta mere 
drivelling monomaniac 

We will now look at one of the books which were cherished 
by the alchemists. Here 1s a little vellum-covered 4/dus date 
1546. Paracelsus had been dead five years, and Cornelius 
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Fic, x4 ~-Allegorical representation of transmutation 


Agnppa, twelve years, Dr Dee and Oswald Crollius were 
flourishing , Van Helmont and a host of known alchemists were 
unborn Our little volume, full of quaint musings of a bygone 
age, has outlived them all, and yet it never drank of the 
elixir vite, although it pretended to{teach others how to make 
if, and the philosopher’s stone into the bargan 7 etwsa 
Margarita Novella de Thesauro, ac pretrosssema Philosophorum 
Lapide ıs the title, published with the sanction of Paul 
III Pontifex Maximus, whose successor, be it remembered, 
established the /udex Expurpatorius, and might possibly have 
prohibited the Precious Pearl of alchemy The title-page goes 
on to tell us that ıt contains the methods of the “ divine art,” as 
given by Arnaldus de Villa Nova, Raymond Lull, Albertus 
Magnus, Michael Scotus, and others, now first collected together 
by Janus Lacımus The vellum cover is well thumbed, and in 
one place worn through, perhaps by contact with a hot iron on 
an alchemust’s furnace-table, or by much use There are no MS 

notes, but on the title-page is the autograph of Sir C Koby, 
or Hoby, and a favourite maxim, the first word of which alone 
Faio—is legible The date of the writing 1s perhaps 1580-90 

Some initial letters of the text have been plainly illuminated in 
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Fic xs -Allegorical representation of transmutation 


red, by a loving hand, they were copied from a Inble printed 
at Lyons in 1326 

As to the contents we have firstly an opening address by 
Janus Lacinms, then certam definitions of form, matter, element, 
colour, &c Next, symbolic representations of the generation of 
the metals, and after this a woodcut representing the transmuta- 
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tion of the elements according to the dogmas of Aristotle * 
After this we find the whole course of transmutation set forth 
pictonially and allegorically, as under A king (see Fig 14) 
crowned with a diadem, sits on high, holding a sceptre in his 
hand His son, together with his five servants, beseech him on 
bended knees, to divide his kingdom between them To this 
the king answers nothing Whereupon the son at the instigation 
of the servants, kills the king and collects his blood He then 
digs a pit into which he places the dead body, but at the same 
time falls in himself, and 1s prevented from getting out by some 
exteinal agency ‘Then the bodies of both father and son putrefy 
mthe pit Afterwards therr bones are removed, and divided 
into mine parts, and-an angel is sent to collect them The 
servants now pray that the king may be restored to them, and 
an angel vivifies the bones - Then the king rises from his tomb, 
having become all spirit, altogether heavenly and powerful to 
make his servants kings Finally he gives them each a golden 
crown, and makes them kings (Fig 15) 

It is difficult to follow this from begmning to end, but there 
can be no doubt that the king signifies gold, his son, mercury, 
and his five servants the hve rematning metals then known, viz 
iron, copper, -lead, tin, and silver They pray to have the 
kingdom divided amongst them, that 1s to be coriverted into 
gold , the son kills the father, viz the mercury fors an amal- 
gam with gold The other operations allude to various solu- 
tions, 1gnitions, and other chemical processes The pit is a 
furnace , putrefaction means reaction or mutual alteration of 
parts At last the philosopher’s stone is found, the gold, after 
these varied changes becomes able to transmute the other metals 
into its own substance At the end some rugged hexameters 
and pentameters warn the fraudulent, the avancious, and the 
sacrilegious man that he ıs not to put his hands to the wok, but 
to leave it for the wise and the righteous, and the man who 1s 
able rightly to know the causes of things 

After this allegory we have some remarks concerning the 
treasure and the Philosophers Stone, and the secret of all 
secrets, and the git of God Tas is followed by a number of 
aiguments against alchemy, and of course overwhelming argu- 
ments ın favow of it Among those who are quoted as alche- 
mists are Plato, Pythagoras, Anaaagoras, Democritus, Anstotle, 
Morienus, Empedocles, and then, with a delightful disregard of 
age or country, we read, ‘' Abohaby, Abincem, Homerus, 
Ptolemæus, Vugihus, Ovidius ” Then digressions on the diffi- 
culties of the art, the unity of the art, the art natural and divine , 
a slight history of the art, in which 1t 1s traced back to Adam, 
although Enoch dnd Hermes Titsmegistus are mentioned as pos- 
sible founders A treatise to prove that this ait ıs more certam 
than other sciences , on the errors of operation , on the piinciples 
of the metals , on sulphur , on the nature of gold and silver , and 
many general remaiks on all alchemical subjects These are the 
teachings which the Pretzosa Margaita Novella pours at the feet 
of the wise among mankind, by the aid of Paulus Manutuus, 
bearing his father’s name of Aldus, and by the grace of the 
Venetian Senate 

Many attempts were made by the alchemists to explain the 
ongin of the metals, some regarded them as natuial compounds 
of sulphur and mercury, others affirmed that the action of the 
sun acting upon and within the earth produced them, and that 
gold was ın truth condensed sunbeams , many believed that 
metals grew like vegetables, indeed 1t was customary to close 
mines from time to time to allow them to grow agam Basil 
Valentine, as we have seen, regaided them as condensations of a 
t‘ mere vapour into a certain water,” by which latter we suspect 
he meant mercury Perhaps the most absurd account of the 
origin of certain things 1s given by Paracelsus ın his treatise, 
“ De Natura Rerum,” ın the following words, which will show 
also how utterly nonsensical and unintelligible alchemical lan- 
guage could be, and for that matter very generally was ‘* The 
hfe of metals,” he writes, ‘fıs a secret fatness, of salts, 
the spint of aquafortis , of pearls, their splendour , 
of marcasites and antimony, a tinging metallime spirit , 
of arsenics, a mineral and coagulated poison . The hfe of all 
men 1s nothing else but an astral balsam, a balsamic impression, 
and a celestial invisible fire, an meluded air and a tinging spirit 
of salt J cannot name it more plainly, although ıt 1s set out by 
many names ” 

The peculiarly secret and mystical language which the alche- 
musts adopted was intended to prevent the vulgar fiom acquirimg 
the results of their long-continued labours Their language pur- 


i * See the first of these Articles 
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ported to be mtelligible to the true adept , but as a rule the al- 
chemists of one age gave various interpretations to one and the 
same secret communicated by ther predecessors Long 
recipes for the preparation of the Philosopher’s Stone exist, 
which the authors have generously (as they tell us) given 
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Fig 16 —Symbols of Lead from Itahan MS of the seventeenth cent 


to the world, after much labour, for the benefit of therr fellow 
men The obscurity of the science was increased by the 
multipheation of symbols, the presence of which in alchemy 
clearly points to its connection with astrology and the sister 
sciences In time alchemica} symbols multiplied almost as much 
as astrological symbols In an Italian MS of the early part of 
the seventeenth century which we have before us, mercury 1s 
represented by 22 distinct symbols, and 33 names, many of which 
are of distinctly Arabic origim —such as Chaibach, Azach, 
Jhumech, Caiban Lead is represented by the symbols in 
Fig 16, and in addiuon to us ordmary alchemical names, 1s 
called Okamar, Syrades, Malochim, and others The designation 
of substances as ‘‘the green lion,” ‘‘the flying eagle,” “the 
serpent,” “the black crow,” and so on, also led to considerable 
confusion, Both names and symbols were used ın a somewhat 
aibitrary fashion 

It 1s somewhat strange to think that alchemy should have once 
received the serious attention of the legislature in this country 
In 1404 the malang of gold and silver was forbidden by Act of 
Parliament It was imagined that an-alchemist might succeed 
in his pursuit, and would then become too powerful for the State, 
Fifty years later Henry VI granted several patents to people 
who thought they had discovered the philosopher’s stone, and 
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Fic 17 —Designs from Mangetus (Bidliotheca Chennea Curiosa) 





ultimately a commission of ten learned men was appointed by 
the King to determine if the transmutation of metals mto gold 
were a possibility We must now leave the subject of alchemy 
Those who desire to study ıt more deeply will find a great 
mass of matter in the Brbvotheca Chemica Curwwsa of Mangetus G 
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but if they will take our advice, they will not waste much time | of 1870, m Western Mongola Herr Fricke a German merchant 
in studying the history and progress of a futile and false art who has extensive connections both ın Fast and West Africa, 

With Paracelsus {b 1493, d 1541), a somewhat new phase of | wntes, giving several mteresting details concerning the state of 
the science of chemistry appeared By pointing out the value of | trade with the interior of South Afiica, both from the east and 
chemistry as an adjunct to medicine, he caused a number of | west coast, showing that European connections with the mterior 
persons to turn their attention to the subject, and to endeavour | extend much further than ıs indicated ın our geographies and 
to ascertain the properties of various compounds Thus he | maps 


helped to withdraw men from the pursuit of alchemy, by assert- |) nnmnnn ———--— - 
ing that the knowledge of the composition of bodies, which had 

necessirily been forwarded by alchemy, was of importance SOCIETIES AND ACADEMIES 
to the human race, for the better prevention and curing of LONDON 


their ilis In the way of discovery or research, Paracelsus 
did little Ee mentions zinc and bismuth, and associates 
them with metallic bodies, and he makes considerable use 
of several compounds of mercury, and of sal ammoniac 
Paracelsus compares the alchemist of his day with the physi- 
cian, and speaks of the former im the following terms - -‘‘ For 
they are not given to idleness, nor go m a proud habit, or plush 
and velvet garments, often showing their rings upon their 
fingers, or wealing swords with silver hilts by their sides, or fine 
and gay gloves upon their hands, but diligently follow their 
labours, sweating whole days and nights by their furnaces 
They do not spend their time abroad for recreation, but take 
delight in their laboratory They wear leather garments with a 
pouch, and an apron wherewith they wipe then hands They 
put their fingeis amongst coals, mtoclay, and filth, not into gold 
rings They aie sooty and black hke smiths and colliers, and 
do not pride themselves upon clean and beautiful faces ” 

Among the Paracelsians we find Oswald Crollius, who men- 
tions chloride of silver under the long-retained name of funa 
cornea, or horn-silver, from its peculiar horny appearance and 
texture after fusion He was also acquainted with fulminating 
gold 

The name of Andrew Libavius (died 1616) deserves men- 
tion, because he sought to free chemistry from the mazes of 
alchemy and mysticism in which it was involved In this he to 
some extent succeeded , and he appears also to have been a 
patient worker in the field of the science which he did so much 
to promote Je discovered the perchlorude of tin which 1s even 
now called fica liquor of Libavius , he also proved that the 
acid (sulphuric acid) procured by distilling alum and sulphate of 
uon, 1s the same as that prepared by burning sulphur with salt- 
petre Labavius was great at the making of artificial gems, and 
was able to imitate almost any precious stone by colouring glass 
with various metallic oades G F., RoDWELL 


Royal Society, March 13 —‘' Note on Supersatwated Saline 
Solutions” By Charles Tomlinson, F RS 

“ Visible Direction being an Elementary Contribution to the 
Study of Monocular and Binocular Vision” By James Jago, 
MD Oxon, AB Cantab, FRS 


Anthropological Society, March 11—~At this, the first 
meeting of this Society, the 1ules proposed by the Organising 
Committee were adopted, subject to confirmation at the first 
Annual General Meeting, and the following officers were 
elected ~—-President--Dr R S Charnock, FS A Vice-Presi- 
dents—Capt R F Burton, F R.G S, and C Staniland Wake 
Treasurer-—Joseph Kaines Councl—-Dr J Beddoe H B 
Churchill, Dr Barnard Davis, F RS, John Fraser, Dr G 
Harcourt, Dr Sinclar Holden, Dr T Inman, Dr Kelburne 
King, Dr J Barr Mitchell, and T Walton Hon Sec—A L 
Lewis. Hon For Sec-—-Dr Carter Blake This Society has 
been founded ın consequence of a difference of opmon among 
the members of the Anthropological Institute, and a letter from 
Capt Burton, the well-known traveller, heartily supporting the 
new organisation, was read 

Geologists’ Association, March 7 —Henry Woodward, 
FGS, &c, president, in the chair —‘*On tke Geology of 
Brighton,” by Mr James Howell Surface indications did 
not, he believed, afford evidence that the northern poition 
of the Downs had been submerged since its upheaval His- 
torical documents, submerged forests, and the shallowness of 
the sea’s bottom, afforded abundant proof of the great encroach- 
ment of the sea along this part of the coast of Sussex during the 
historic period ‘The site of Old Brighton was stated to be sea- 
ward between East and West Streets, and not, as Lyell states, 
where the chain-pier now stands , and the coast line at the period 
when the Brighton Valley was an estuary of the sea and a, river, 
was very afferent from what it is now ‘The geological 
' formations at [Brighton were stated to be six, viz silt im 
the valley, brick-earth of Hove, the Elephant-bed, “I emple- 
field deposit, plastic clay of Furze Hull, and the upper chalk 
The present paper embraced Mr Lfowell’s observations of the 
first three In the lower portion of the a ae the eget 

rock beneath 1t, are embedded immense numbers of water-rolle 
aiae and O piini bantog or sana Aaa e SS , sandstones similar to the sarsenstones distributed over the 
surrounding the British Isles —-The Rev A C Smith gives the | F the d b hether of Weald Tert 
results of the observations of Dr Rey, of Halle, on the colour- | Surface of the downs, but whether of Wealden or -ertiary 
, ‘ongin is unknown The bnck-earth 1s a later formation than 
ing of cuckoos’ eggs, which are in favour of Dr Baldamus | heel antbed fiche ve Cher ohore relè thous ihe 
theory —From notes by Mr J Sclater and Mr J Gatcombe, the elephant-bed upon wiich It everywhere ’ £ 
~ ` j s . fossuiferous remains embedded ın it are tne same, viz, those of 
from Casi. Eden and Plymouth, we find that the glaucous gull 
| the mammoth, horse, red deer, whale, and shell. of an Arctic 
has been obtained in both places, and the winds have driven tt Godam A ells Ge Bee ath ee cewek 
hore several other s a-birds, petrels, &c ‘type If,as Mr Godwin Austen tells us, brick-carth is the was 
sa , ‘ j of a terrestrial surface, how are we to account for the marine 

THL dlonthly Microscopical Fournal commences with the ex- remains embedded m it? The pebbles of Paleozoic rocks, 
cellent address of the president of the Microscopical Society, the ; found in the old sea-beach under the elephant-bed, were stated 
perusal of which, from the enthusiasm exhibited, will convince | to have come from France, when that country was united to 
sceptics that there ıs a fund of enjoyment in science equal to that | Britam, having travelled along a beach once extenamg from 
in other mental occupations — Mı Parker also contributes a | Brighton to Calvados The observations of Mi Howell, of 
paper on the development of the skull in the thrushes —The | how pebbles and pieces of rock travel along a coast, aided by 
Rev S L Brackey has a paper on reduced apertures in immer- |! sea-weed to which they may be attached, supported this opmion 
sion objectives, a subject on which Mr. R B Tolles and Mr | The author m conclusion opposed the opinion cnteitamed by 
F IY Wenham have a correspondence —-There 1s a short and | the geological section of the British Association during then 
severe review of Dr Bastians ‘Beginnings of Life”—Mi S | visit to the Kemp Town section of the elephant-Led, that this 
Wells has a paper on the structure of Æupodiscus Argus, and | remarkable deposit was formed by ice-action, and adduced the 
G W Royston-Pigott one on spurious appearances mm micro- | fact that the materials composing it ae all water-rolled as cor- 
scopic research —Cap'am T H Lang gives a short abstract of | roborating the opinions of Webster, Mantell, and Lyell 
Prof Smuth’s ' Conspectus of the Diatomacez,” which has ap- DUBLIN 
peared ania: Royal Geological Society, Jan 3 —-Professor Macalister, 

PETERMANN'S Aldiheilungen (19 Band, 1873, un) The first | president, in the chau —The Rev Di Haughton, ER = ad 
paper is another contrinution to the literature of North Polar a paper on Surm's Fertiliser, j New anba i = 
Exploration by J Sporer, m which he shows the importance to Rev, Maxwell Close read some Notes on the High Leve 
science and humanity of records of exploration One of the | Gravels near Dublin 7 . 
maps in this number shows the route} followed by two Russians, Feb 12—This was the annual meeting ie oo gong 
Pawhnowand Matusowsk1, in their polifico-commercial expedition i president, Professor Macalister, delivered the annual aadress, 
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selecting for the theme of his discourse, the subject of Micro- 
pet: ography—a subject in which a vast amount of work remains to 
be done—one, ıt 1s feared, not so much known as 3t deserves to 
be, and much misunderstood Workers are needed to follow up 
the lines of research of Rosenbusch, Lasault, and Fuchs, who 
are working out the correlation of petrography and petrology, 
the structure in regard to the position of the rock mass As an 
an appendix to his addiess, Prof Macaliste.- gives an m- 
portant bibliography of the subject of Microgeology Prof E, 
Hull, F R S, was elected President for the ensuing session, 


PARIS 

Academy of Sciences, March ro—M de Quatrefages, 
president, ‘in the chaw —M Berthelot took his seat as a 
member of the Academy ‘The following papers were 1ead — 
On Father Secchi’s new hypothesis by M Faye The author 
replied to the Rev Father’s late note by proving that he had 
first stated that the solar spots were craters of eruption, and 
next that they were not eruptions, but were caused by them 
beimg in fact the erupted matter cooled by its passage above the 
chromosphere, the faculæ being the centres of eruption-—M 
Faye showed this to be mcompatible with the observed facts, 
the spots being surrounded with facule, whereas, according to 
Secchi’s last theory, they ought to surround facula.—On the 
cnculation of solar hydrogen, with an answer to some remarks by 
M Tacchini, by, M. Faye, treated of the spot phenomena, the 
author thinks that hydrogen 1s drawn down by the cyclones and 
returns to the surface around them He also suggested that D, 
would probably be found to belong to a very ranfied hydro- 
carbon of the acetylene sertes,—On the density of the vapour of 
phosphoric chloride, by M. Wurtz, who found that when precau- 
tions were taken, to prevent dissociation, the normal two volumes 
was occupied, experiment giving 7 226, and theory requiring 
7 217 —On the springs of the Seme basin by M Belgrand — 
Researches on the action of the tympanic chord on the circula- 
tion m the tongue, by M A. Vulpian—On the imdustrial pro- 
duction of cold by the detention of permanent gases and of air in 
pasticular, by M Armengaud —Oa the production of silent 
electiic discharges and on their mode of action, by M Bolot — 
Experiments on putrefaction, &c , by M Laujorio.s —-On the assi- 
mulability of phosphates, by M H Joule —A note on the unity 
of foce and of matter, by Madame C Royer —On the theory of 
solar spots, by M Tacchmi, was an answer to M Faye The 
author contends that the hydrogen carried down by the cyclones 
ought to return up their axes, and not around them, and as this 
1s not the case, he thinks that his criticisms remain unrebutted 
—A. paper on the trajectories of pomts, &c, by M. Mannheim — 
On benzylated naphthalin, by M Ch Frotté The body in 
question 1s produced by the action of benzylic chloride on naph- 
thalin in the presence of powdered zinc ~-On a combination of 
urea with acetylic chloride, by M. D Tommasi An atom of 
hydrogen in urea 13 replaced by the acetyl compound —On the 
composition of guanos, &c , by M A, Baudrimont —On asphyxia 
and on the causes of the respiratory movements in fishes, 
by MM Gréhant and Picard -On the ifluence of am- 
moma ın manufactories where mercury is employed, by 
M J Meya ‘The author asserts that he has succeeded 
m stopping all the terrible effects of mercurial poison- 
ing in the silvering rooms of the Saint Gobain glass works by 
watering the floors every evening with half a htre of commercial 
ammonia He states that since 1868 he has not had a single 
workman attacked —On the saccharine matter of mushrooms, 
by M A Muntz—On the normal microzymes of milk as the 
cause of the coagulation and alcoholic, acetic, and lactic fer men- 
tations of that hquid, by M A Béchamp --On the quaternary 
fossils collected by M. Œlert at Louverné (Mayenne), by M A 
Gaudry —-On the existence of man in Alsace during the glacial 
epoch, by M Ch Grad -On the movements of the atmo- 
sphere as regards the prediction of weather, by M de Tastes 
—On the use of vermouth, by M E Decaisne., The author 
thinks that the use of this liquid as a drink ought to be 
abandoned 
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UNIVERSITY OARS 
I 


E have, not without motive, adopted the title of 
Dr Morgan’s book, —so opportunely timed in 
its issue by its University publisheis—as the heading for 
some considerations connected with the coming river 
“Derby ,” for we propose to pass in review the leading 
features of the Hygienic value of these contests, 
which are claiming and 1eceiving from year to year a 
growing importance, into which the book itself is an 
exhaustive inquiy 
Many a strong hand will tremble as it lifts this book 
for the fist time, and many an eye will glisten with 
pleasure or grow dim with 1egret as it scans its lists 
and tables and 1eads the revelations made therein For 
what do they tell—and tell too with a rare fulness and 
circumstantiality ? Al particulars as to the health, past 
and present, of the Oarsmen of both Universities who have 
rowed in the annual matches during the last forty years , 
that is, fiom the time of their organisation up to the last 
1ace rowed before the author began collecting the mate- 
rials for his book Year by year the crews are formed 
and the races roned Year by year the races pass and 
are forgotten, and the crews disappear and are xof for- 
gotten, although they may pass away from our sight 
What has become of the old Oarsmen, the friends and 
favomuites of other days? Are they “doing duty” in 
peaceful countiy parishes, o1 un crowded cities at home? 
or have they venturously gone forth to new lands to seek 
fo. more genial employments than the old one yields? 
What are they doing now? how fares it with them? and 
above all, have they suffered ın heait or brain, in nerve 
or lung, fiom their old practice at the oar? The ample 
lists in Dr Morgan’s book, his own ably written pages, 
and the liberal extracts from his correspondents’ 
answers to his queues—his coriespondents being 
the oarsmen themseives and his queries being with 
sole reference to their health and bodily condition— 
tell us all tell us where they are, what they 
are doing, what they did when with us and how they 
did it, and, in thew own language, tell with charac- 
teristic frankness, and in words which we can still 
recognise as their old modes of expression, what they 
think and believe for oi agamst their old favourite 
pastime. All wiite cheerily, and all to a man almost 
speak with prideful 1emembiance of their work at the oar, 
and the good they have derived from it, From Bengal 
writes McQueen —-“I am nowa stout man, weighing 
fifteen stone, but able to be in the saddle all day 
without fatigue, or if necessary walk my ten or fifteen 
miles without any distress.” We wonder if he still possess 
the same hand-power that he hadin his youth? He had 
simply the strongest hand and wrist we have eve: known, 
and never did we place our own palm im his without 
setting ou teeth close, and subjecting the member when 
set free to a gentle manipulation, to restore circulation 
and revive feeling in its flattened digits His was the 
true Herculean buld Nind wntes fiom Queensland on 


* “University Oars” By John Ed Morgan, MA Owon FRCP 
(Macmillan, 1873 ) 
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“Since takıng my degice ın 1855 my constitution has 
been put to the test in many climates, for I have lived in 
Canada, on the west coast of Ametica,and in Australia,and 
I can safely aver that I neve: have in trying cucumstances 
found a failure of physical power, and that when hard 
piessed by faugue and want of food, the recollection of 
the endurance developed by rowing and othe: athletics 
gave me fiesh spnit and encouragement” And yet 
 Nind was not naturally a powerful man His frame 
was the very antithesis to that of McQueen Those who 
remember him as he first came to the Unnersity will 
| 1ecall his exq usitely moulded features, almost feminine in 
their softness and sweetness of expression Schneider 
writes from New Zealand —“ I may state that so far as I 
| am concerned, I am able to discover no particular 
| symptoms either good, bad, or indifferent specially attri- 
| butable to rowing I now come to what I believe to 
‘be the chief if not the only 1eal danger attendant upon 
| Boat-Racing, and that 1s the violent strain upon the action 
| of the heait caused by rowing a rapid stroke and exerting 
| cvery energy to maintain the same to the end of the race ” 
_ Who among us could argue the matter more wisely? 
. These are bright and pleasant pictures, but like all other 
pictures, they hive their dark side In the lists of Oais- 
men certain names are printed ın italics—not many, thank 
| God!—-a small percentage only These are they who 
| have rowed out then hife-race , who have for ever passed 
! 
i 








out fom their peitod of training and of trial They rise 

before oui mind’s eye as we fust knew them Biewster’s 
, magnificent form towering half a head above his stalwait 
| shipmates Men are all wise aite: the events , and we 
| hear now of those who always doubted his real strength 
| and stamina, and point to his untimely end as evidence ot 

then own penetration “ Invalided from his regiment, 
| caught cold by returning wet from a Brighton Volunteer 
' Review died fiom its effects” Polehampton, the chival- 
{ rous, the gentle, the brave’ “Decorated while at college 
with the Royal Humane Societys Medal for saving a 
companion from diowning at his own imminent peril 
Shot through the body at Lucknow—and died of 
cholera when attending to his comrades stricken 
| by the same malady” The very career he would 
| have marked out for himself, had it been left to 
| his hand to trace it! Hughes, the accomplished, the 

frank, the manly—the very neture that, speaking in ou 
love and in our pride, we emphatically style the beau- 
ideal of an Enghsh gentleman—* died last year of inflam- 
mation of the lungs” Here our personal iemimiscences 
of old oarsmen must cease, 

For many along yea stiange tales of the risks and 
dangers of rowing, or rathe: of boat-racing, have had a 
floating existencein the Universities, and gaining strength 
and circumstantiality by tune and repetition, have ex- 
tended to wider circles While the old tales lived and 
held then own, other and more startling legends sprang 
up, and also grew into importance, legends so alarming, 
and related with such circumstantial detail, that the most 
i sceptical began to think that “there must be something 

init” Whole ciews, it was stated, had been swept off in 

afew buef years by then teriible struggles and efforts 

atthe oar ‘This feeling of uneasiness, 1f not of absolute 

alarm, attained a sort of climax a few yeais ago by the 

letters of an eminent swigeon, published in the Teres. 
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For reasons which seemed to his professional judgment 


sufficient, he took the side of the alarmists, and pro- 
nounced an opinion, strongly expressed, against boat- 
racing as now practised. These letters were answered 
with more or less ability by votaries of the oar, men then 
actively engaged ın 10wing, or who had recently been so. 
The controversy lasted for some time, and at last rather 
died out, or was allowed to drop, than brought to any 
satisfactory conclusion by the arguments or proofs ad- 
vanced on either side. By the opponents of boat-racing 
the case was opened rather unguardedly by statements 
1equiring 4 stronger array of facts than could be brought 
to support them when the call for proofs was made, by 
its defenders was met by the somewhat blunt rejoinder, 
“Vou don’t know anything about it , you never lifted an oar 
in your life.” The former forgetting that there 1s nothing 
so difficult to overcome as enthusiasm, esprit de corps, and, 
perhaps, prejudice , the latter forgetting that the effects 
of certain modes of exertion on certain organs and tissues 
of the human body may be sagely divined by a skdful 
and experienced physician-or surgeon, without his ever 
having in his own person practically undergone such 
exertion. 

As we have said, the argument dropped rather than was 
brought to any satisfactory conclusion, and if each side 
did not claim the victory, each stoutly denied that the 
other had won. Unto this day do we hear alarms sounded 
with reference to these races, again does paterfamilias 
feel nervous qualms at the intelligence that his son has 
betaken himself to the river Again do non-rowing men 
console themselves for the want of river distinctions by 
the thought of their exemption from its risks and habili- 
ties, and again do rowing men enjoy the ¢/a¢ of having 
greatly dared for the reputation of therr Colleges and Uni- 
versity, with the secret conviction and comfort that the 
dangers they have run have been very slight indeed 

It was to close this open question for ever, and settle 
once for all this standing dispute which has many scen- 
tific aspects of great interest, that Dr Morgan under- 
took the present work, recognising evidently to the full 
the standpoint selected by the disputants ın the contro- 
versy, the one, their piactical knowledge as experi- 
enced oarsmen, the other, his theoretical knowledge as 
a scientific surgeon, for, as the author informs us, his 
qualifications for the task are twofold — 

“Asa physician to a large hospital, I have necessarily 
enjoyed large opportunities of gaining an insight into the 
laws which regulate our health, while my rowing experi- 
ence began at Shrewsbury (where I spent many a pleasant 
hour on the Severn), and was matured at University Col- 
lege, Oxford, where I was for three years Captain of the 
John +, a boat which has often played a prominent part 
in the struggles on the Isis, and which has served as the 
training school for no fewer than ten of the crews which 

_ during the last thirty years have won the University Fours ” 

These qualhfications certainly seem adequate to the 
task, and the plan pursued by Dr Morgan also seems the 
best possible, albeit entailing enormous labour on, and 
demanding vast patience from, him This plan was 
simply to institute a strict and exhaustive search after all 
the men who have rowed in these inter- University contests , 
to track them, as ıt were, to whatever part of the world 
they may have gone; this done, to get therr own written 


testimony, if alive, and that of their ‘friends, if dead, as 
to whether the part they played m these contests entailed 
any after evil results upon their constitutions and frames, 
and (if any) their nature and extent. 

Considering that moie than forty years have elapsed 
since the commencement of these friendly contests, and 
that between the years 1829-1869 twenty-six races have 
been rowed, giving for the crews of both Universities, and 
allowing for men who have rowed in more than one race, 
the gross number of 294 men, the task was a formidable 
one, but, we must add, has been as ably conducted to its 
conclusion as it was resolutely undertaken The author 
has ascertained that out of these 2904 men 245 are still 
living—39 having died the time of their death and the 
ailment of which they died are carefully given by the 
author, and to this point we will return He next tabu- 
lates the following results elicited by his inquiries — 


Benefited by rowing ; ; : 115 
Uninjured =, i ; 162 
Injured j à . . 17 


The denefits derived are somewhat vaguely stated, as 
indeed was to be expected when almost the only benefits 
that could be reasonably derived from such pursuits would 
be of a generaé nature , such as increase of strength and 
stamina, increase of energy to undertake, increase of 
power to undergo, physical exertion , crease of fortitude 
to encounter and to submit to trials and privations and 
disappointments A goodly list of benefits when criti- 
cally examined. Zhe uninjured are those who in their 
replies to the authors queries state wegatevely the 
results of rowing upon their constitutions and frames ; 
or, in the authors language, who merely say ın general 
terms “ that they never felt any inconvenience from row- 
ing,” while the zzyured are they who state with less or 
more distinctness that their exertions proved harmful 

We must confess that this last item in the bill, the 17 
injured, 1s at first sight a little startling, and so ıt must, 
we think, have appeared to the author, for he very carefully 
and minutely examines the cases so recorded, and some, 
we think, successfully dismisses as unreal, while others, 
we fear it must be candidly avowed, must remain as Jond 
fide instances of injury But 1s this a matter to be won- 
dered at when the number of men who had been so 
engaged ıs taken into consideration? Is there any other 
pastime or pursuitin which giown men can take part, 
such as draws forth at the same time their bodily power 
and keenest emulations, which will yield a Smaller per- 
centage of evil? Would the hunting-field, would the 
foot-ball field, or even the cricket-field, 1f closely scruti- 
nised ? ` 

The author tells us that during his inquiries on this 
subject he has written over two thousand letters. We 
can well believe it, knowing how unwilling many men are 
to reply to personal inquuies, and specially so when the 
inquirer asks after personal ailments, He has not however 
done himself justice in not giving us im his book a speci- 
men of his letters addressed to his scattered correspon- 
dents , for in all cases of dispute, and contested evidence, 
it 1s always a matter of objection if the question as put 
indicates or leads up to the sort of answer desired , and 
when, as has been already said, scepticism on one side 
and esprit de corps on the other so strongly prevails, 
doubts may be entertained of the accuracy of some ol 
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the statements made in the correspondents’ replies, But 
we think that it will be admitted that as a whole those 
replies are eminently satisfactory 

A circumstance quite noteworthy, however, strikes the 
1eader who scrutinises the lists as tabulated recording the 
instances of 277717 ed, and we would be glad to hear some 
explanation or interpretation of what at present seems 
mexplicable. Thus out of the first six races only three 
men are recorded as injured, while out of the next fou: 
laces nine men are so recorded, five being mentioned in 
one race—that of 1845--and two moire ın the race 
of the following year Again occurs a period of compaia- 
tive immunity from injury, only one case being instanced 
in the next seven 1aces Once more 1s the order changed, 
for in the following four races four men are recorded as 
injured, while in the five remaining races of the series no 
injury whatever seems to have been sustained The author 
does not seem to have instituted any inquiry on this 
point, yet surely it ıs one worth investigation, seeing that 
it 1s this very matter of liability to injury which is the 
sole subject of dispute, to settle which ıs the avowed 
object of his book Was this injury-rate affected by the 
mode of training of the crews, the physical calibre or 
age of the individual men composing them, by the seve- 
rity of the contest itself, or by the character of the season 
when the men trained and rowed? 

ARCHIBALD MACLAREN 
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THOMSON & TAIT’S NATURAL PHILOSOPHY 


Elements of Natural Philosophy By Professors Sir W, 
Thomson and P G Tait, Clarendon Press Series, 
(Macmillan and Co, 1873) 

ATURAL Philosophy, which 1s the good old 
English name for what ıs now called Physical 

Science, has been long taught in two very different ways 
One method 1s to begin by giving the student a thorough 
training ın pure mathematics, so that when dynamical re- 
lations are afterwards presented to him in the form of 
mathematical equations, he at once appreciates the lan- 
guage, if not the ideas, of the new subject The progress 
of science, according to this method, consists ın bringing 
the different branches of science in succession under the 
powe: of the calculus When this has been done for 
any particular science, 1t becomes in the estimation of the 
mathematician like an Alpine peak which has been scaled, 
retaining little to reward original explorers, though per- 
haps still of some use, as furnishing occupation to profes- 
sional guides 

The othe: method of diffusmg physical science is to 
render the senses familiar with physical phenomena, and 
the ear with the language of science, till the student be- 
comes at length able both to perform and to describe ex- 
periments of his own. The investigator of this type 1s in 
no danger of having no more worlds to conquer, for he 
can always go back to his former measurements, and 
carry them forward to another place of decimals. 

Each of these types of men of science 1s of service in 
the great work of subduing the earth to our use, but 
neither of them can fully accomplish the still greater 
work of strengthening their reason and developing new 
powers of thought, 
to transfer the actual effort of thought from the natural 
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phenomena to the symbols of his equations, and the 
pure experimentalist 1s apt to spend so much of his 
mental energy on matters of detail and calculation, that 
he has hardly any left for the higher forms of thought. 
Both of them are allowing themselves to acquire an un- 
fruitful familiarity with the facts of nature, without taking 
advantage of the opportunity of awakening those powers 
of thought which each fresh revelation of nature ts fitted 
to call forth 

There 1s, however, a third method of cultivating physical 
science, m which each department in turn ıs regarded, 
not merely as a collection of facts to be co-ordinated by 
means of the formule laid up in store by the pure mathe- 
maticians, but as itself a new mathesis by which new ideas 
may be developed 

Every science must have its fundamental 1deas—modes ° 
of thought by which the process of our minds 1s brought 
into the most complete; harmony with the process of na- 
ture—-and these ideas have not attained their most perfect 
form as long as they are clothed with the imagery, not of 
the phenomena of the science itself, but of the machinery 
with which mathematicians have been accustomed to 
work problems about pure quantities 

Poinsét has pointed out several of his dynamical inves- 
tigations as instances of the advantage of keeping before 
the mind the things themselves rather than arbitrary 
symbols of them , and the mastery which Gauss displayed 
over every subject which he handled 1s, as he said himself, 
due to the fact that he never allowed himself to make a 
single step, without forming a distinct idea of the 1esult of 
that step 

The book before us shows that the Professors of Natural 
Philosophy at Glasgow and Edinburgh have adopted this 
thiid method of diffusing physical science. It appeais from 
their preface that ıt has been since 1863 a text-book in 
their classes, and that it is designed for use in schools and 
in the junior classes in Universities. The book ıs there- 
fore primarily intended for students whose mathematical 
traming has not been carried beyond the most elementary 
stage, 

The matter of the book however bears but small re- 
semblance to that of the treatises usually put into the 
hands of such students We are very soon intioduced to 
the combination of harmonic motions, touratational strains, 
to Hamulton’s chaiacteiistic function, &c, and in every 
case the reasoning ıs conducted by means of dynamical 
'deas, and not by making use of the analysis of pure 
quantity. 

The student, if he has the opportunity of continuing 
his mathematical studies, may do so with greater relish 
when he 1s able to see in the mathematical equations 
che symbols of ideas which have been already presented 
co hts mind in the more vivid colouring of dynamical 
phenomena The differential calculus, for example, 1s at 
once recognised as the method of reasoning applicable to 
quantities ım a state of continuous change This 1s 
Newton’s conception of Fluxions, and all attempts to 
banish the ideas of tıme and motion from the mind must 
fail, since continuity cannot be conceived by us except 
oy following in imagination the course of a pomt which 
continues to exist while ıt moves in space 

The arrangement of the book differs from that which 
has hitherto been adopted in text-books, It has been 
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_ usual to begin with those parts of the subject in which the 
idea of change, though implicitly mvolved ım the very 
conception of force, 1s not explicitly developed so as to 
biing into view the different configurations successively 
assumed by the system For this reason, the fist place has 
generally been assigned to the doctrine of the equi- 
brium of forces and the equivalence of systems of foices 
The science of pure statics, as thus set forth, 1s con- 
versant with the relations of forces and of systems of 
forces to each othe, and takes no account of the nature 
of the material “systems to which they may be applied, or 
whether these systems aie at rest or in motion The 
concrete illustrations usually given ielate to systems of 
forces in equilibrium, acting on bodies at rest, but the 
equilibrium of the forces 1s established by 1easoning 
which has nothing to do with the nature of the body, or 
with its bemg at rest 

The practical 1eason for beginning with statics seems 
to be that the student 1s not supposed capable of fol- 
lowing the changes of configuration which take place in 
moving systems He ıs expected, howevei, to be able to 
follow trains of 1easoning about fo:ces, the idea of which 
can never be acquued apart from that of motion, and which 
can only be thought of apart from motion by a process of 
abstraction. 

Profs Thomson and Tait, on the contrary, begin with 
kinematics, the science of mere motion considered apart 
fiom the nature of the moving body and the causes which 
produce its motion This science diffeis from geometry 
only by the explicit introduction of the idea of time as a 
measurable quantity. (The idea of time as a mere 
sequence of ideas 1s as necessary ın geometry as in every 
other department of thought) Hence kinematics, as 
involving the smallest number of fundamental ideas, has a 
metaphysical precedence over statics, which mvolves the 
idea of force, which ın its turn imphes the idea of matter 
as well as that of motion 

In kmematics, the conception of displacement comes 
before that of velocity, which ıs the 1ate of displacement 
And here we cannot but regret that the authors, one of 
whom at least 1s an ardent disciple of Hamulton, have 
not at once pointed out that every displacement is a 
vector, and taken the opportunity of explaining the addı- 
tion of vectors as a process, which, applied primarily to 
displacements, 1s equally applicable to velocities, or the 
rates of change of displacement, and to acceletations, o1 
the 1ates of change of velocities, For it is only in this 
way that tke method of Newton, to which we are glad to 
see that our authors have 1everted, can be fully under- 
stood, and the “parallelogram of forces” deduced fiom 
the “ patallelogiam of velocities” Another conception of 
Hamulton’s, howevei, that of the hodogiaph, is early ın- 
troduced and empléyed with gieat effect The funda- 
mental idea of the hodograph 1s the same as that of 
vectors in general The velocity of a body, be.ng a 
vector, ıs defined by 1ts magnitude and direction, so that 
velocities may be 1epresented by straight lines, and these 
straight lines may be moved parallel to themselves into 
whatever position 1s most suitable for exhibiting their 
geometrical ielations, as for instance in the hodograph 
they are all drawn from one point The same idea is 


made use of in the theorems of the “triangle” and the | 
“polygon” of forces, and in the more general method of | 


“ diagrams of stress,” in which the lines which 1epresent 
the stresses are drawn, not in the positions in which they 
actually exist, but in those positions which most fully ex- 
hibit their geometrical relations We ae sorry that a 
certain amount of slight 1s thrown on these methods in 
§ 411, where a different proposition is called the rze 
triangle of forces 

It 1s when a writer proceeds to set forth the first prm- 
ciple of dynamics that his true character as a sound 
thinker or otherwise becomes conspicuous And here 
we ate glad to see that the authois follow Newton, whose 
Leges Mottis, more peihaps than any othe: part of his 
great work, eahibit the unimproveable completeness of 
that mind without a flaw 

We would particularly recommend to writers on philo- 
sophy, first to deduce from the best philosophical data at 
theu command a definition of equal intervals of time, and 
then to turn to § 212, where such a definition 1s given as a 
logical conversion of Newton’s Fust Law 

But it ıs ın the eaposition of the Third Law, which 
affirms that the actions between bodies are mutual, that 
our authors have biought to lght a doctrine, which, 
though clearly stated by Newton, remained unknown to 
generations of students and commentators, and even 
when acknowledged by the whole scientific world was 
not known to be contained ın a paragraph of the Prznezpza 
till ıt was pointed out by out authors in an article on 
“Energy” in Good Words, October 1862, 

Our limits forbid us from followiag the authors as they 
carry the student through the theories of varying action, 
kinetic force, electric images, and elastic sohds We can 
only express our sympathy with the eftorts of men, tho- 
roughly conversant with all that mathematicians have 
achieved, to divest scientific truths of that symbolic 
language ın which the mathematicians have left them, 
and to clothe them in words, developed by legitimate 
methods from owu mothe: tongue, but 1endered precise 
by clear definitions, and familiai by well-rounded state- 
ments 

Mathematicians may flatter themselves that they 
possess new ideas which mere human language is as 
yet unable to‘express Let them make the effort to ex- 
piess these ideas ın appropriate words without the aid of 
symbols, and if they succeed they will not only lay us 
laymen under a lasting obligation, but, we venture to say, 
they will find themselves veiy much enlightened during 
the process, and will even be doubtful whether the deas 
as expressed in symbols had ever quite found their way 
out of the equations into their minds 





LYNDALL’S FORMS OF WATER 


The forms of Water wn Clouds ana Revers, Ice, and 
Glaciers By John Tyndall, LLD, F.RS (London 
H.S King & Co) 


\ HATEVER comes from Dr Tyndall’s pen 1s sure to 

be vivid and clear The present little volume forms 
no exception to this rule Itseemsto have been composed 
partly ın the form of popular lectures and partly 
as a sort of journal of a visit last year to the author’s 
favourite holiday haunts among the Swiss glaciers Very 
readable, ıt nevertheless betiays this composite origin, and 
wears more the aspect of a piece of book-making than 
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probably its author himself could have wished A wrong 
impression of the subject ıs created by the title, which 
though singularly happy in itself does not fairly descuibe 
the contents of the book Such a title suggests an accu- 
1ate and luminous discussion of the phenomena of evapo- | 
tation and condensation, the growth and movements and | 
disappearances of mists and clouds, the formation and 
distribution of rain and the laws regulating the rainfall 
oe: the globe, the meaning of frost, the birth and history 
of hail and snow, the circulation of water over the land 
with the ways and woikings of brook, stream, and river, | 
flom mountain-peak to sea-shore, the architecture and | 
the functions of snow-fields, glaciers, and 1cebergs—in 
short a kind of scientific poem, dedicated to the glory of 
that grand old element—water Dr, Tyndall could write 
such a poem better than most men, and mdeed it was 
with the expectation that he had attempted it that we 
opened this last volume of his Out of the 192 pages 28 
aie devoted to clouds, rains, rivers, waves of light and 
heat, oceanic distillation and mountain condenseis The 
rest treat wholly of ice So thatif we may judge by the 
ielative space devoted to the different forms of water, ice 
must be six times more important than all the rest put 
togethe: <A less ambitious title, such as its author could 
readily suggest, descriptive of the fact that the book 1s a 
record of work, intellectual and corporeal, among the 
Swiss glaciers, would prevent the feeling of disappoint- 
ment with which many a 1eadeı has no doubt come to 
the last page 

Di Tyndall did not intend, we suppose, that his book 
should be 1egaided in any other light than as a popular 
exposition of his subject, and would probably disclaun 
any place foi it as a contribution of new facts and 1eason- 
ings to our knowledge of glaciers His narratives of last 
year’s climbings and observations 1ead very much like 
those of older ones with which he has already made us 
familar They aie pleasantly wiitten, and will convey to 
a 1eader, who has never seen a glacier, a picturesque 
notion of what he has missed But surcly it was not 
necessary to rake up again the Forbes-Rendu controversy, | 
nor to renew the claims of Agassiz and Guyot We could 
have wished, too, that while alluding to Mr Mathews 
ard other recent observers on ice-structure the writer ; 
Lad taken some notice of the attack upon his own theory | 
by Canon Mosely and Mr Croll 
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Ihe Anwendung Des Speciralapparate von Di K 
Vrerardt (Tubingen H Laupp, 1873) 


DR VILRORDI has been endeavouring to found a quanti- 
tative spectrum analysis for bodies giving an absorption 
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spectrum His method consists in the use of a sht 
divided horizontally into two paits, one of these 1s ad- 
justed to a certain width , the solution whose absorption 
1s to be examined 1s placed opposite this, and im front of 
the other half ıs placed another solution of the same body 
but of a different strength, and the slit 1s then narrowed 
or widened as the solution 1s stronger or weaker until the 
absorption 1s the same in both halves of the spectrum 

The width of the latter slit 1s then read off By using 
a number of solutions of strengths varying decimally from 
the weakest possible to the strongest through which hght 
will pass, curves are obtamed and a solution of unknown 
strength can then be interpolated ın the curve and its 
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value ascertained The solutions to be examined are, of 
of couse, kept at a constant thickness As thé relation 
between the concentration of the solution and its coeffi- 
cient of the absorption of hght only remains constant 
within cetan limits, solutions of the necessary dilution 
have to be employed and unknown solutions must be 
diluted to this point the value is then found by calcu- 
lation 

Tables for calculations of various kinds 1equired aie 
given, and the memoir 1s illustrated with hthogiaphs of 
the working details of the divided slit A number of 
specimen curves are also given The memoir is well 
worthy the attention of all who have to estimate the 
strength of colouring matter 
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LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by his coriespondents. No notice ts taken of anonymous 
communicatrons | 


Existence of Man in the Miocene 


I HAVE 1ecerved a letter from Mr I'dmund Calvert, in which 
he informs ine that his brother, Mr Frank Calvert, has recently 
discovered, near the Dardanclles, what he regaids as conclusive 
evilence of the existence of man during the Miocene period 
Mr Calvert had previo ily sent me some drawmes of bones and 
shel’s from the stiata in question, which Mr Bush and Mi 
Gwyn Jeffreys were good enough to examine for me IIe has 
now met wita a fragment of a bone, probably belonging either 
to the Dinotheriaum ora Mastodon, on the convex side of which 
is engiived a icpresentation of a horned quadruped, ‘ with 
arched neck, lozenge-shaped chest, long body, straight fore legs, 
and broad fest” There are also, he says, taces of seven or 
eht o't e1 figures, which, however, are nearly obliterated He 
orrs me thit m the same stratum he has also found a flut 
flake, aid several bones broken as if for the extraction of 
marry 4 

This di covery woud not only piove the existence of man in 
Mio ie times, but o° main who hal already made some po- 
gns at least, in art Ah Calvert assures me that he feels no 
do. b. whatever os to the geological age of the stratum fiom 
which these specimens weie obtainea 

Of course | am not in a position myself to expless any opinion 
on the suvject, but Lam sure that the statements of so compe- 
tent an observer as Mr Calvert will interest your readeis 

lligh Elms, Mach 23 JOHN LUBBOCK 
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Adaptation to External Conditions 


THI curious medication of adaptation to eaternal conditions 
in the cuse of the Swfamandia atra, “luch I have moie than 
once biought under the not.ce of nituralists, but which I myself 
first noticed wider the direction of Prof von Sicbold, has been 
cuted by Mr Darwin (“f Origin of Species,” 4th Ed p 534) in 
confumetion of his views L revert to ıt now for the sake of its 
ulustrition of a new and stiiking observation, which has excited 
the muicuulity of several eminent naturalists in France-—an in- 
credulity, we may suppose, founded on their ignorance of the 
previous observation The fact to which I ca'led attention was 
this The o.dinary salamander, or Newt, is bom in the water 
as a tadpole, and in the water ıt completes its metamorphosis, 
But the Se/enanaia dia, living high up m the mountains, with 
no pools in which to pass ifs tadpole existence, 1s born on the 
land, a completely formed animal, that 1s to say it passes 
through the tadpole stage while still within its mother’s body 
I have takın ıt from the gravid female In this tadpole state, and 
placed it in water, wherein it swam as 1f that were its natal ele- 
ment 

In the Revue Screntipgue, No 37, there has just appeared a 
brief account of some observations made by M Bavay at Guade- 
loupe, from which ıt appeais that the frogs, having mm that vol- 
canic island no marshes nor pools suitable for the early tadpoles, 
have adapted themselves to these conditions by passing thiough 
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all the tadpole stages of metamorphosis while still ın the egg 
AJl these stages have been observed by M Bavay , and whoever 
is famhar with the evolution of the ordinary tadpole before it 
quits the egg, will see that M Bavay has observed only a modir- 
fied form of the well-known process The Guadeloupe frog 1s 
born as a fiog, not as a tadpole , and this, paradoxical as it may 
seem to some naturalists who cannot dismiss traditional concep- 
tions, 1s even less remarkable than the case of the Salamandra 
atra, because it 1s only an extension of the period of incubation, 
whereas with the salamander it 1s the substitution of viviparity 
for oviparity How the presence of water leads to an accelera- 
tion of the birth, or the absence of water leads to its retaida- 
tion, 1s an interesting pomt for investigation , whether retarded 
or accelerated, the finally-acquired structure 1s the same 
The Pnory, March 22 GEORGE Henry LEWEs 





Anticipations of Natural Philosophy’ 
MAUPERTUIS 


FIAVING lately had occasion to examine the works of Mau- 
pertus I, hke Prof Jevons, was struck by meeting with antici- 
patory glimpses of the modern theory of Natural Selection The 
passage, given almost word for word by Lord Bolingbroke m the 
quotation made by Prof Jevons, occurs somewhat incidentally 
in two parts of Maupertuis’ writings , 1n the memoir alluded to 
(‘Les Loix du Mouvement et du Repos, déduites d'un principe 
métaphysique”), and m the “Essay de Cosmologie,” mto 
which the memoir was expanded five years later (1751) In both 
these works Maupertuis 1s chiefly concerned with establishing 
his well known metaphysico-mechanical principle of ‘‘ The Least 
Action ” (“La momdre Quantité d’Action”) , and with deducing 
therefrom proof of the existence of God But the doctrine of 
*¢ The Survival of the Fittest” 1s more clearly discermble, and 
more than imeidentally referred to, in his small physiological 
treatise, ‘‘ Venus physique” (Œuvies, tome u ed 1756) The 
whole of this work is not wanting in interest, but as bearing 
specially on the subject in question, I would mention the third, 
fifth, and last chapters of the second part Chapter III 1s en- 
titled ‘* Production de nouvelles especes”” In it the most pro- 
nounced passage 1s perhaps the following “Mas la sage 
Nature, par le dégoût qu’elle a spiré pour ces défauts, ma pas 
voulu qu’ils se perpetuassent , chaque père, chaque mère fait de 
son mieux pour les éteindre, les beautés sont plus sûrement 
héréditaires , la taille, et la jambe, que nous admirons, sont 
l'ouvrage de plusieurs générations, où l'on s'est appliqué à les 
former” Chapter V , called an “Essay d'explication des 
phénomènes précédents,” ıs an attempt to explain the physio- 
logical processes at work m the preservation of the best types, 
and in the production of new forms On the efficacy of these 
processes the author says ‘‘ L’expérience pourroit, peut-être, 
éclaircir ce point , si Pon essayoit pendant longtemps de mutiler 
quelques animaux de génération en génération, peut-être verroit- 
on les parties rétranchées, diminuer peu a peu, peut ètre 
yerroit-on les à la fin sanéantır ” The last chapter contams a 
summary of the whole work, and a number of “ Doutes et Ques- 
tions,” propounded by the author In one of these he asks, 
“í Cet instinct des animaux, qui leur fait rechercher ce qu lem 
convient, et fur ce qui leur nuit, n’appartient-11 pomt aux plus 
petites parties dont l’animal est formé?” In another question 
Maupertuis puts forward a bold hypothesis as to the influence 
which the decomposed materal of the dead animal organism 
might exercise upon plants, and through them upon the structure 
and characte: of the lhvimg organism 

In his Système de la Nature also (Œuvres, tom u ed. 1756), 
Maupertuis combats the special creation theory of the origin of 
species, and advocates a doctrine, which may ne called Natural 
Selection, the selective principle being placed in the ultimate 
elements of both orgamic and morganic substances, of which 
elements ‘‘la perception est une propriété essentielle,” and which 
tt doués d’intelligence s’arrangent et s'unissent pour remplir les 
vues du Créateur ” 

Such are a few of the glimpses to be met with m the French 
philosopher, of the modern doctrine of Darwin and Spencer 
Similar ones may not improbably be found elsewhere, but such 
“ resultless tendencies,” as the course of events has proved them 
to be, can ın no degree detract from the merit and onginality of 
those who have made of Natural Selection a well-substantiated 
and homogeneous theory W H BREWER 

Grace’s Road, Camberwell, March 10 


EMPEDOCLES 


On reading Prof W Stanley Jevons’ interesting letter m 
this week’s NATURE, I referred to my note-book, and found the 
following quotation, under the title of ‘‘ Natural Selection,” 
which shows that the opinion of Maupertuis 1s at least as old as 
Empedocles —-‘‘ Cette dermére opinion sert á expliquer les idées 
d’Empédocle sur la production des animaux par des causes acci- 
dentelles L/attraction et la répulsion des élémens donnèrent 
naissance dans les commencemens et pai le seul effet du hasard, 
a des têtes sans cou, à des jambes sans corps, à des ammaux 
moitié boeufs et moitié hommes, en un mot, à une foule de 
monstrés semblances, Parmi tous ces éties, les uns étaient con- 
struts de mamère qu'ils semblaient êtres doués de l’intelligence 
ceux-là conservérent la vie, et propagèrent leur espèce, mais 
ceux auxquels Porgane de la vie manquart, retombérent dans le 
chaos, Tou ils étaient’sortis ” (“Histoire de la Medécine,” par 
Kurt Sprengel, vol 1 p 249) Sprengel gives the followmg 
references —Aristotle, Physic Lib u,c 4, p 465,c¢ 8, p 470 
Owing to my distance from a public library I have not hitherto 
had an opportunity of referring to Anstotle , but as Prof Jevons 
is more favourably circumstanced, I hope he will consult the 
original, and if he finds anything which throws further hght upon 
this interesting question, that he will repoit ıt to your readers 

Although, as Prof Jevons remarks, the introduction of the notion 
of chance 1s erroneous, the speculation shows how thoroughly the 
Greek Atomusts had banished from their explanations of pheno- 
mena all reference to first and final causes, anticipating m this 
1espect the modern conception of science I cannot deny myself 
the pleasure of quoting the weighty judgment of Bacon upon 
this point - “And therefore the natural philosophies of De- 
mocritus and others,” says Bacon, ‘‘ who allow no God or mind 
m the frame of things, but attribute the structure of the universe 
to infinite essays and trials of nature, or what they call fate or 
fortune, and assigned the causes of particular things to the ne- 
cessity of matter without any intermixture of final causes, seem, 
so far as we can judge from the remains of their philosophy, 
much more sohd, and to have gone deeper into nature, with 
regard to physical causes, than the philosophy of Aristotle or 
Plato, and this only because they never meddled with final 
causes, which the others were perpetually inculcating” (Ad- 
vancement of Learning, Book m chap tv ) 

Waterfoot, March 8 JAMES Ross 


ARISTOTLE 


It 1s interesting, as Mr Jevons says, to observe such traces as 
are to be found in history of theories more or less anticrpating 
the principle of natural selection But if the imstance he cites 
from Maupertuis fairly represents the last century m this matter, 
it 18 chiefly of interest as showing what a little way ıt 1s possible 
to travel on certain roads m twenty-two centuries for Aristotle 
discusses the same theory 10 his “Physics ” (u 8), and appears to 
attribute ıt to Empedocles ‘It may be a question,” he says, 
‘whether physiological effects which seem to be due to final 
causes are not really accidental An organism survived, we 
may suppose, 1f it happened to be asa whole constituted m a 
suitable manner , that 1s, ın a manner in which ıt would have 
been constituted by design , organisms otherwise constituted 
perished and perish sull, like the Bouyer dvipdémrpwpa of Em- 
pedocles ” Now, except that his monsters are certamly not 
quite so monstrous I do not see that the ‘‘Flattener of the 
Earth” gets beyond that At any rate he lags behind Lucre- 
tius, who adopts the same theory of ‘‘ discriminative destruc- 
tion” (v 837-877), but applies it, as Mr Munro pomts out (on 
line 855), not merely to monsters but to ‘regularly organised 
creatures,” either not so gifted as to protect themselves or not 
so valuable as to be protected by man 

This 1s, as far as ıt goes, a theory of natural selection It 1s 
a theory of the survival of the fit, absolutely, but not bemg 
a theory of the preponderant survival of the fitter, and not 
taking adequate account of mbheritance, it 1s not a theory 
of evolution Indeed, though Lucretius recognised a constant 
change in the conditioning circumstances, and therefore in the 
organisms conditioned (828-836), ıt was to account for the 
stability of species that he called in natural selection and not to 
give a clue to the laws of their variation That 1s the direction 
in which there must have been most room for progress, and 
traces of such progress may be to be found Has Mr Jevons 
tried Gassendi ? C J Monro 

Hadley, Middlesex 
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Fossil Cryptogams * 


I DO not propose at present to controvert m detail all the posi- 
tions taken up by my friend Prof McNab in his brief com- 
munication to your pages on ‘‘ Fossil Cryptogams” (vol vu 
p 267), because the time has not yet arrived for doing so 
Much more detailed information respecting the subject which 
yet awaits publication must be had before ıt can be discussed 
in a satisfactory manner I merely wish to avoid leaving 
the impression, by my silence, that I either admit his supposed 
facts or accept his inferences When his paper, to which he 
refers, was read in Edinburgh, specimens of sections of Calamites 
of various ages were sent down by me for the pwpose of beng 
exhibited to the Botanical Soc.ety This was done by Prof 
Dickson, who at the same time expressed his preference for my 
views over those of Dr McNab, as is stated ın the officially 
~ published notice of the meeting m question Since then I have 
received a kind letter from Dr Balfour, who has carefully 
examined the specimens referred to, and who also expresses a 
similar conviction JI think that I have unmistakeable proof of 
the circumferential growth of Calamtes, which Dr Macnab 
denies, in specimens of large size, andım which the exogenous 
zone is of great thickness 

Prof McNab speaks of ‘‘the moist nature of the soil in which 
the Calamites must have grown,’ as probably causing a different 
mode of growth in them, to that ‘‘ circumferential” one which 
he admits has probably taken place in Lepidodendia, Sıgıllarıæ, 
and Dictyoxylons, but I beg to suggest that we have no reasons for 
thmkmg otherwise than that these plants grew side by side, and 
under precisely the same physical conditions, hence the “‘ moist 
soil” of my friend ıs an assumption This close association of 
Calamites with Sigillarize was demonstrated and commented upon 
by Mr Binney many years ago Dr McNab further separates 
Lepidodendron from Sigillaiia and Stigmana, placing them in 
different groups When he receives my third memoir in the 
Philosophical Transactions (which 1s printed but not yet circu- 
lated), he will see how utterly this plan of procedure 1s opposed 
to the facts I contend that Sigillance are virtually Lepido- 
dendra, and that Stigmaria ıs equally the root of both As to 
the location of my old, but now abandoned genus, Dictyoxylon, 
the more I study it the less I feel competent to fix its true place 
amongst the Cryptogams But notwithstanding Dr McNab’s 
idea as to its coniferous affinities, I venture to affirm, from a pro- 
longed study of a cabinet full of specimens, that its woody axis 
is not one bit more exogenous than those of Calamites and of 
matured Lepidodendra ‘The fact is that whatever the vessels of 
these Various exogenous woody zones signify, they must stand o1 
fall together They are either all igneous or they are all cortical 
I think that my forthcoming ulustrations of the bark structures 
amongst the Burntisland Lepidodendra, as well as of our Lanca- 
shire specimens, will show that all the elements which Dr McNab 
finds in Lycopodium Chamecyparissus arepresent, 1n their proper 
places, the schlerenchyma of the hypoderm being especially well 
represented, yet ıt 1s precisely this hypoderm with which Dr 
McNab believes my exogenous layer to correspond There 1s 
one if not two distinct layers of cortical parenchyma between 
this schlerenchymatous layer and my ligneous zone, which latter 
1s so magnificently represented in these plants 

The intimate structure of these latter layers, whether we re- 
gard the forms and arrangements of the entire woody wedges or 
that of their component tissues, 1s so identical ın the two cases of 
Calamites and Lepidodendra, that an active 1magination alone 
can make the one axial and ligneous, and the other cortical 
Dr McNab draws a distinction between vessels representing 
(‘‘feebly ”) the fibro-vascular bundles of the hvmg Equisetums, 
ın the Calamites, and the more external portions of each woody 
wedge, which he regards as representing the hypodermal 
schlerenchyma of Mettemus I unhesitatingly avow that there 
is no ground whatever for this arbitrary separation He 1s 
putting asunder things which have been jomed together from the 
begimning of time The tissues ın question are as identical in 
their structure as they are uninterruptedly continuous in their 
arrangement, 

Whilst I am thus opposed to Dr McNab both on questions of 
fact and of mference, I feel obliged to him for calling my 
attention to this possible explanation of the facts, even though 
after a careful study of his views I feel constrained to reject 
them so far as the interpretation of Calamites are concerned 
On the questions relating to Meristem growths, we are much 


* We regret that the insertion of this letter has been so long delayed in 
consequence of the great pressure upon our space, 


nearer to mutual agreement, and I accept thankfully his admis- 
sion of the coniferous affinities of Dictyoxylon, not because I 
am prepared to recognise any specially close comferous relation- 
ships, but because Dr McNab’s idea necessarily volves an 
admission of the existence of exogenous features ın these plants , 
yet I contend that the Dictyoxylons are netther more coniferous 
nor more exogenous than most of the other Cryptogamic 
carboniferous stems which exhibit equally strong proofs of 
a similar exogenous growth But I agam repeat that we 
shall not be in a position to grapple philosophically with 
these problems until all the results of my prolonged researches 
are published This 1s being accomplished as rapidly as my 
limited leisure admits of When completed, I shall be quite 
prepared to enter, if necessary, and in a friendly spirit, upon the 
entire controversy W, C WILLIAMSON 
Owens College 


Leaf Arrangement 


AFTER reading Dr Aury’s paper on Phyllotaxis (NATURE, 
vol vu p 343), I cannot see that we are at all nearer than 
before, any satisfactory explanation as to the inherent cause of 
it Let the question be put thus —If we can conceive, as all 
will admit, the possibility of leaves being scattered anyhow along 
a branch, why are they not so, but in some strictly mathematical 
order? Any disturbance in that order 1s usually so slight and 
trivial (due apparently in part to the cozzca/ nature of the axis, 
and unequal growth or shght twists, and which thereby cause 
certain leaves to assume slightly wrong positions), that it does 
not destroy the fact that they absolutely are arranged, and can be 
represented, mathentatically 

In my paper on the angular divergences of the Jerusalem 
artichoke (Linnean Trans vol xxvı p 647), I pointed out that 
two questions might represent all that ıs required to be solved 
(1) That if a leaf be selected as No 1, then No, 2 lies within 
a certam arc, viz --120°—180° from No 1, for the ordinary 
series of fractions, and which it does not transgress—why 1s this ? 
(2) If we allow that arc—why does the second leaf not assume 
any spot, but is rigidly confined to a certam angular distance 
from the first? 

I cannot think with Dr Airy that “‘ the way in which all the 
spiral orders may have been derived from one onginal order 
[was] by means of different degrees of twist in the axis ” 
Fou if we take a piece of round elastic as he describes, with balls 
fixed according to some spiral anangement—-say 2—then the 
successive balls will he at an angular distance of 144°, and if 
No 1 be fixed and we twist the indiarubber at No 2, we may 
cause it to make a complet rotation 1f we choose 

If, now, his idea of ‘* twist” be admitted as a vera causa of 
phyllotaxs, we may ask, wat causes the tanst to be gust so 
much and no more as to make No 2 pass through 9° (the 
angular divergence of 4 being 135), so as to pass into the next 4 
arrangement? To say that some such point ıs a ‘‘ position of 
maximum stability ” seems to me to give a fictitious importance 
to the idea of twist, for the expression conveys no really ex- 
planatory meaning at all 

Again, to admit that it does not accurately hit the right place, 
and is m consequence moie like Nature, is equally delusive, for 
Nature is quite accurate enough to be represented mathe- 
matically, whereas the positions taken up by the balls 
must be arbitrary, or at least ın proportion to the twist 
given by the hand---a perfectly arbitrary force? Moreover he 
appears to overlook the fact that 1f an axis becomes twisted the 
fibres will be twisted also, but they are not so , the elastic band 
he adopts would, if 1t were a pliant shoot, contort the vessels and 
wood fibres, a condition not obtaining im nature 

Nor can Lagree with him im deducing all the membeis of the 
senes from } My experience leads me to infer they me derived 
from opposite leaves, such as one finds in the cotyledons In 
the Jerusalem artichoke opposite leaves are frequently succeeded 
by #, ard this is obtained by the pair of leaves, next above 
the strictly opposite pair, conveiging to one side, the next pan 
do so still more, when it will be found that the 3 arrangement 
will be henceforth established , the internodes having become 
more and more developed at the same time 

I strongly suspect the original arrangement to have been 
whorled and quincuncial This 1s at least very abundant, if not 
universal, in coal plants The whorls may have subsequently 
become reduced to fours, threes, and twos or decussate We 
see this tendency to symmetrical reduction in many existing 
plants, eg stamens and carpels of Cracefere Circeaas com- 
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paed with Æprobium , the stamens of Geranium: as compared 
with £7 odin: Where the reduction has been unsymmetrical, 
I suspect ıt has been due to insectadaptation as in di-dynamous 
stamens 

As soon as decussate leaves are secured, then we possess the 
basis for all ordinary leaf-arrangements 

Dr Awy alludes to non-existing ordeis, 4, 3, 3, 34, but in 
the Jerusalem artichoke the secondary senes 4 4,4, rs as, occurs 
frequently, and arises from the breaking up of “ tricussate ” 
whorls inan exactly similar manner to the primary series, }, |, 
2, &c, arising out of oppositeleaves On the other hand spirals do 
not easily, if ever, return to whorls If any one will notice how 
curiously the above 1s executed in the Jerusalem artichoke, he 
will see that there 1s evidently some power a~ woik in the plant 
which, as it were, compels the spiral to form, and to form 
mathematically, will be convinced, Iam sure, that a “twist” 
is very far fiom being the cause—there being none whatever in 
the cases mentioned above and furthe:, when whorls break up, 
the leaves are at first quite uregulai, but they gradually “aight 
themselves,” acquire the proper angular divergence, and then 
form some member of the spnal arrangements to peifection 

GEORGE HENSLOW 


Flight of Projectiles 


In reply to the letter of ‘‘W Hope,” m NATURE of Match 
13, I request permission to state that by a sumpe formula, I 
meant one that would be easily understood I did not intend 
the word simple to be taken stuic'ly m its mathematical sense 

It 1s easy for Mr Hope to employ symbols to represent the 
mitial velocity, angle of elevation, or any cther additional par- 
ticular he may consuler necessary for the solution of my problem 

No one possessing the most elementary knowledge of the 
theory of projectiles can be ignorant of the disturbing elements 
to which your correspondent refeis, or of others to which he 
makes no allusion But these cannot be accuiately estirnated, 
and, therefore, must necessarily be neglected in a theoretical m- 
vestigation J do not anticipate that they will be found to 
vitiate the results of theory to the extent Mr Hope supposes 

In the piactical application of the formula fo. which I have 
asked, the numerical values of the general symbols, would be 
the wean of carefully conducted expeximents ‘Thus the trifling 
vailations arising fiom shght differences m the charge, the 
amount of fouling, or othe: causes, would be reduced to a mni- 
mum The variations ın the force and dnection of the wind 
would often neutialise each other Fa these reasons I cannot 
agree with Mr Hope in thinking that the calculation would be 
either ‘‘ useless or deluding,” on the contrary I believe 1t would 
be valuable as indicating a mean deflection, about which the 
expermmental deflections would be found to y.oup themselves 

Of one thing I am certain, that ıt would enable us to bring 
home to the soldier the gieat effect of wind im deflecting the 
bullet, and perhaps ıt might assist us in dispelling the notion of 
absurdity which 1s inseparably associated m his mind with the 
effort to hit something by aiming at nothing In accomplish.ng 
this one of the greatest obstacles to the development of skull in 
rifle-shooting would be removed 

If Mr ILope will kindly supply me with the formula which I 
have ashed for, I can assure him that however lightly he may 
appreciate the results of his labours, by me at least, they will be 
valued, and, I venture to hope, made pract.cally useful Surely 
he cannot be in earnest in denouncing all theory which approxi- 
mates to, but does not exactly accord with practice, as ‘' bastard 
science, or pedantry” If this ctum be sound, I can only say 
it would be easy to show that a great deal of the science of our 
day, gunnery science in paiticular, 1s spurious 

General Didion, a high authority, did not consider my problem 
unworthy of investigation In the Cours Elementare De Balis- 
fique, he has given a solution which I regret 1s 1ather too com- 
plicated fo. mypurpose I should imagine that he would be the 
last peison to expect his theory to afforc more than a iough 
approximation to the results of practice Hence I conclude that 
in publishing his calculation for the benefit of the French army, 
he could have had no conception that his science was ‘ bastard 
science, or pedantry,” and must have been unconscious what a 
** mischievous unpractical pedant” he was 

ROBERT REID, Seigeant-Mayor 

School of Musketry, Hythe, March 17 i 





Deep Sea Soundings near tke Equator 
THE followmg extract from a letter of the captam of the 


school-ship Mercury, occupied at present in taking deep sea 
soundings under the ordeis of the Boaid of Commissioners of 
Public Charities and Correction of New York, has been sent to 
me by General Bowen, of that Boaid, who takes much interest 
11 the subject It will doubtless be gratifying to many of your 
readers — 

“t Our Casella-Muler deep-sea the1mometer worked admirably 
This bem tiful instrument stood the test at a depth of 2,040 
fathoms, two miles north of the Equator, in longitude 22° {10 
W, when it indicated a temperature of 35° E , at 1,000 fathoms 
38°, al 400 fathoms 41°, at 300 fathoms 44°, at the smface 
81°, in the air 80” 

‘tOn ow track from the Canary Islands to Rio we found the 
temperatuies at umform depths to vary about 2° Our speci- 
mens of the bottom from the volcanic) region differ in every 
respect fiom those obtaimed m other parts of the ocean ” 

JoHN WM DRAPER 

University, New York, March 6 
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f SURVIVAL OF THE FITTEST 


HE doctrme of the “survival of the fittest” must be 
strangely understood in some quarters The 
American papeis repoit Piof Agassizas having expressed 
himself in this wise at a recent meeting of the ‘Massa- 
chusetts State Board of Aguiculture, of which he is a 
member —“ I do not know how animals originated, a 
brilhant rmagination that of Darwin, a very necessaly 
faculty in the scientist The sense I know too well to 
misquote him Hasty generalising of observation ts 
Dawin allover Natural selection is out of generation. 
Natural necessity, what is ıt? Do we find that only the 
stong beget families? Observe plants at the foot of the 
While mountains, where are large trees, and so up to 
the summit, where they are mere shrubs The weak may 
and do survive as well as the stong., Ignorance hes at 
the base of the discussion ” 

Probably no one naturalist, however eminent, can be 
expected to know everything, or even all’simple things 
Can it be possible that Prof Agassiz supposes (as 
his argument seems to require) that the dwaif trees 
In question grow and survive near the top of the moun- 
tain, notwithstanding they aie not the fittest, rather than 
because they are the fittest, for the conditions? And does 
he conceive the doctrine of natural selection to be founded 
upon some idea of an abstract fitness, yrrespective of the 
conditions, and not upon the survival of the fittest under 
and in consequence of the conditions? Surely the argu- 
ment biought against the doctrine ıs a good illustration 
in 1ts favour, only an extremely simple and elerentary one 

We never could quite comprehend why Prof Agassiz 
should give himself so heartily and persistently to the 
work of demolishing the doctrine of the derivation of 
species, in all its forms, considering how large and 
honourable a part he has himself taken in laying the 
foundation upon which the modern doctrine has been 
built Of these foundations none ıs stronger than the 
capital one, generally supposed to be established by hun, 
that the success.on of species ın time corresponds mainly 
with that in systematic rank, and is also somehow 
paralleled in the development of each individual of the 
higher ranks Sothat, m view of his continued but un- 
successful efforts to drive the coming doctrine out of 
the land, we could imagine him addressing his own 1m- 
portant discoveries in the words used by Balak to Balaam 
~~‘ What hast thou done unto me’ I took thee to curse 
mune enemies, and behoid, thou hast blessed them alto- 
gether.” 





SUB-WEAIDEN EXPLORATION —SECOND 
QUARTERLY REPORT 
A FRESH suvey of the Lower Wealden beds in eastern 
Sussex by the officers of the Geological Survey De- 
partment has quite recently been made The whole dis- 
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e upper portion, consisting of the mottled clays 
ales, will henceforth be calle : 

: lower portion, consisting of shelly limestone in- 
nixed with calcareous shale and gypsum, will retain 
Id title ; unless (as is confidently anticipated) they 

> found to represent the Purbeck strata, in which 
hey will be known as the Sussex. ‘Purbecks. In 
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covery has been most opportune. No 
of gypsum was ever met with in Sussex be 
some consolation to know that our labour’ 
all labour in vain : gypsum is a material w 
mercially valuable, =c 

Geologists may therefore inquire, < i 
now?” The reply is given with caution, and under 
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Plan of Physiological Laboratories, Berlin 
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“The amount required for | except scientific discovery. 
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THE NEW PHYSIOLOGICAL LABORATC 
AT BERLIN * | 

T HE building of the new laboratory will begin | 

* The plans are almost ready, and a most gle 
place it will be, undoubtedly the finest physiolo 
laboratory as well as the largest which was ever dreamt 
of. . Besides the large theatre, and every possible accom 
modation for the lectures, it will contain rooms for coll 
ions, for a library, a smaller class-room, apartme 
assistants, lodgings for the servant and his 
Then, there are five distinct laborate: 


‘ifically connected ; (1) for physiologi 
physical physiology ; (3) for vivis 
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micrefcopicahai and embryological investigations. ‘To this 
laboratory is added a complete aquarium, in which it is 
‘hoped to be able to keep all sorts of marine and fresh- 


water creatures. (5) The private laboratory is.organised 
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Fic. 34—.Spectra of Aldebaran and a Orionis. 


chambers looking to the south for optical experiments, 
rooms for a respiration apparatus, and all sorts of stables, 
an aviary, a ranarium for the summer, and one for the 
winter, &c. There is to be a dwelling-house close by, 
in fact so connected with the laboratory that from 
the study a lobby and a flight of stairs lead to 
the private laboratory. The House has been de- 
signed entirely according to the English fashion, and 
wonderful to say, hitherto has not yet met with serious 
opposition from the architects and the authorities. 
On the same premises there will be (1) Helmholtz’s 
laboratory and dwelling-house ; (2) a laboratory for in- 


organic chemistry; (3) one for pharmacology, under 


Leibreich. The accompanying sketch will give an idea 
of the whole. It covers an area of 4} acres. The 
style of building is tu be magnificent, much more so than 
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5+ ; 
Nebula in Lyra, with its spectrum. Fig. 35.—Planetary 
Nebula in Aquarius, with its spectrum. 


is desirable, because the costliness of the establishment 
increases the responsibility ; but now that they are at it, 
they do not care for ever so many hundred thousands of 

ilars. All around the buildings, there will be an area, 
after the English plan, in order to mitigate the tremor 
occasioned by vehicles. In the Neue Wilhelmstrasse 
and the hitherto very nasty lane called Schlachtgasse 
there remains an open -space facing the streets, so that 
the gardens intervening between the two gre&t masses 
of building get as much light and air as is possible in the 
town. After all we are not so exclusively military as it 
may seem at a distance, and some of the French millions 
find their way into a scientific channel. aa 
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so as to afford opportunities for every kind of physio- 
logical inquiry, so that future professors will feel at home 
in it, whatever may be their peculiar branch of physio- 
logical research. Then, of course, there are dark 
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ON THE SPECTROSCOPE AND ITS 
APPLICATIONS 
VI. 


[x the first place, then, what does the spectroscope tell 

us with regard to the radiation from the sun and the 
stars? And here I ask you to neglect and banish from 
your minds for a time any idea of those dark lines in the 
solar spectrum that I drew your attention to on a former 
occasion. I hope I shall be able to explain them satis- 
factorily to you afterwards, but for the present I wish you 
merely to take the fact that our sun, but for the dark 
lines, would give us a continuous spectrum, The spec- 
trum of the stars is very much like the spectrum of 
the sun. In Fig, 34 is seen a representation of the 
spectra of two stars, a Orionis and Aldebaran, mapped 
with the minutest care by Dr. Miller-and Mr. Huggins. 





Fic, 37.—Spectrum of the Nebulic.—t1, 2, 3, lines observed. Above, the 
solar spectrum is shown from é to v ; below, the bright lines of magnesium, 
nitrogen, barium, and hydrogen, ia the Corresponding’ part of the spectrum, 


In both cases we should have a continuous spectrum but 
for the presence of th k lines. I think you will see 
in a moment what I am driving at. Suppose the sun or 
stars composed of only sodium vapour, for instance, it is 
clear that their light analysed by the prism would give us 
no great indication of a continuous spectrum, we should 
merely get one bright line in the orange. But neglect 
the dark lines for a moment: dealing merely with the 
continuous sp m of the sun and star, it shows that we 
have a something, whether it be solid or liquid, or whether 
it be a dense gas or a vapour, competent to give us a con- 
tinuous spectrum. So we are justified in assuming that 
sunlight and starlight proceed from the incandescence of 
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a solid, a liquid or a dense gas or vapour. Again, suppose 
that instead of looking at the sun or the stars we observe 
the moon, as Fraiinhofer did, as has been ‘before stated, 
what will happen? We get a second edition of sunlight, 
in exactly the same way as we should get a second edition 
of the sunlight in the ease of a reflection of it from a 
mirror; and therefore, if proof of such a thing were 
needed, the spectroscope is panay competent to show 
us that the moon gives us sunlight second-hand. The same 
in the main with Jupiter, Venus, Mars, and the other 
planets. If we study them and observe the dark lines we 
find that the lines which we observe are generally the same 
as those which we find in the spectrum of the sun. There 
are other points to which I shall have to draw your attention 
on a future occasion, but on the whole, the teaching of 
the spectroscope is, that all those planets are lit up by 
sunlight as we know them to be. 

But we have not yet exhausted the wonders of the 
celestial field ; we have dealt merely with the sun and 
moon, the stars and planets. What about the nebula, 
those strange weird things, dimly shining in the depths 
of space, both to the eye and in the telescope obviously 





General view. Head and envelopes 


F.c, 38.—Views of Donati’s Comet. 


and distinctly different from anything in the shape of the 
sùn or stars? The appearance of these peculiar bodies 
is sufficient to show us that we have here something very 
different from the sun or moon, What is it? You all 
know as well as I do that ever since nebul were dis- 
covered mankind have wondered at them, and wanted to 
know what they were ; and you are alsoaware that it was 
not settled and could not be settled before the advent of 
the spectroscope, but that it could be settled in five 
minutes after that event. Mr. Huggins, who first ob- 
served the spectrum of a nebula, found that, instead of 
the continuous spectrum with which you are familiar in 
the case of the sun and the stars—always asking you to 
neglect the Fraiinhofer lines, which I shall explain after- 
wards—the light which he got from the nebula consisted 
merely of three lines. He was exceedingly astonished, 
so much s6 that he thought the instrument might be out 
of order, However, it became perfectly clear to him in 
a very short time that there was no mistake at all, and that 
all that the light which came from the nebula could 
do was to give him these three faintlines. No doubt you 
have anticipated my explanation. The nebula are com- 
posed of tenuous gases or vapours. ter what I have 
said about the way in which the spectroscope at once 
picks out the difference between a solid or liquid, anda 
vaporous or a gaseous body, you will sce at once that 
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these three bright lines indicate that the bul, instead 
of being composed of solid, liquid, or dens 
bodies—instead of being like the sun or stars—are : 
composed of rare gases or- vapours. Mr Hugeiny 


was enabled, in fact, to determine the gas in one 


instance, for one of the lines he found was coincident 
with one of the principal lines in the spectrum of ae 
drogen one of the other lines possibly being due to 
nitrogen, And now comes another extremely important 
point, showing the importance of studying the most 
minute changes in gaseous spectra, for Mr. Huggins, 
who knew the spectrum of hydrogen and the spectrum of 
nitrogen well, and who knew how extremely complicated 
those spectra are at times, was much astonished at finding 
only one line of hydrogen and one of nitrogen, and 
attempted to account for the singleness of the lines, first, 
by assuming a condition of the gas different from anything 
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we meet with 1 our laboratories, and again by assuming 
an absorbing medium in space. But after Dr. Frankland 
and myself had made some observations on the spec 
of hydrogen and nitrogen, we found it was perfectly e 


to obtain, and sometimes when one did not wantit,a 
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spectrum of hydrogen or of nitrogen giving only one line, ~ 


or nearly so ; so that by comparing the conditions which” 


were necessary to obtain these conditions in our tubes 


with the conditions of the nebula, it was quite possible — 


to make at all events a rough guess at what is the con- 
stitution of the nebula, so far as pressure or molecular 
separation goes. We find, for instance, this single line of 
hydrogen, and a nearly single line of nitrogen, when the 
pressure is so slight that you would say that the tube 
really contained nothing at all, and when, moreover, the 
temperature is comparatively low. Now, not only is this 
a fact, which we are quite prepared to assert, merely on 
the evidence rendered us by these tubes, but I think you 
will acknowledge that it is entirely in accordance with 
everything we know astronomically on this subject. 


For the next application of the spectroscope in this 
direction, let us take a comet. The appearance of a 
A ; - 
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rell known to many, who will recollect 
» comet appeared only about ten years ago, unfortunately reser 
it came too- early for us to learnanything about it by | teeth have been fou 
means of the spectroscope. We have, first of all, an | they do not seem 
-extremely bright nucleus; then a kind of. semilune of | and Rhinoceroses ' 
greater brilliancy than the rest of the head’; then Miocene, Tapirs are : with ¢ al. 
called the coma, and the tail, The.question w sheim, Auvergne, and elsewhere ; perhaps they originated — 
spectroscope had to put to the comet. was--of ¥ in Europe, and thence spread east into Asia, and on to` 
nucleus composed, and of what is the tail:compo America, Respecting their anatomical peculiarities, the 
Donati, and Mr. Huggins especially, to whom we teeth are forty-two in number, the anterior lower premolar 
=: much for his work in this direction, has made s0 being absent ; the molars and premolars are much alike, _ 
_..ervations ontwo small comets—lIam sorry they we forming a uniform series; the incisors are smaller than 
_larger-—with considerable success, He found that in the | the canines, they have a small cingulum. The molars . 
comets he examined, the head gave out a light which very | are a modification of those of Lophiodon, the transverse — 
Strongly indeed resembled the spectrum of carbon vapour. Ẹridges are very prominent, and the cusp of the cingulum ` 
; The spectrum of carbon taken with the spark in olive oi} | is less developed. . The lower posses$ two simple trans- 
and “in.-olefiant gas differs slightly; the spectrum as | verse ridges, asyin Lophiodon, but the last in the series 
obtained from the latter consists of three bands or waves | wants the extra back lobe. The anterior nares are very. 
of light, which commence tolerably bright and sharply on | open and the orbit is incomplete behind. There are four 
ye red side, and become gradually fainter towards the | toes on the front foot, and three behind; the’radius and. 









In Europe dur 
have existed, altl 
abundant. In the ; 
nfrequently met with at Eppe 
































































in the beginning of the green, in the true green, 
the blue portions of the spectrum. Mr. Huggins has also 
observed the spectrum of Encke’s comet,and has confirmed 
the result that he previously.obtained, viz., that the spec- thee é 
rum of the comet is identical with the spectrum of carbon, | they were firs nd at Montmartre 
st in i should like to draw your | Cuvier; since that time they have 
the way in which these | many parts of France, the Bembridgs 








































“spect ingil and in olefiant gas, | mouth, in the Isle of Wight, and in H , 
differ, 3 l genera have been separated off, and about a dozen spe 
_ I have not yet completed all I have to say on the | from the size of a small rhinoceros downwards, J 
Subject of radiation. If, as we have already seen, we take general aspect they must have been tapir-like. T 
a tube containing incandescent hydrogen and passa | maxilla curved downwards in front as in the tapirs 
series of intense electric sparks through it, we see that it | orbital and temporal fossa were also ur il 
gives out a red light, which may remind you of some | were large anterior osseous nar 
ther specimens of radiation which is supplied us by the 
ies. I allude to the red prominences which are seen 
thesun, not in ordinary times, but when the sun 
ed. This representation gives you a good idea 
“really isseen when the sun is eclipsed, when 
e as it were a black sun instead of a bright one, 
eally nothing, but the body of the moon, 
shave a ring of light, which is called the 
and there in this corona we have what 
flames and red prominences, These red 
rominences have also on closer observation been found 
o be only local aggregations or heapings up of a red 
ayer which ‘surrounds the outer edge of the sun. Here, 
hen, it was quite possible that if the newly invented 
ope were set to question these things, we should 
a e:whether they were solid or liquid, or whether 
they were gaseous or vaporous. If we gota continuous 
. spectrum from these red things, we should know that they 
were solid, or liquid, ordensely gaseous. If, on the 
ntrary, we got a bright line spectrum we should know 
: were dealing with a gas or vapour. You also see that, 
he light is red, the chances were that they were not 
do liquid, and then you further see that if the things 
consist of a light which does give us lines, a deter- } 
nation of the exact position of the lines, and a com- 
parison of these positions with those of hydrogen, 
sodium, magnesium, barium, or anything else; would Anchitherium was an-American form 
< teach us what these things were. i closely allied to the strici erida. 
, i J. NORMAN LOCKYER Khinocerotide are at pre 
meee | ASIA Only ; they belongato t 
FLOWERS HUNTERIAN LECTURES | homed, non-scutellated ; the 
nies ee ee ee Asiatic single-ho: . The 
_ LECTURES XIII. XIV. XV, merous ; fou 5 exister 
dé. The geographical distribu art 
members of this small order is 
being confined tothe Malay Peninsula, 
of South America. Lund has four 
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present the outer upper and the inner lower are rudimen- | forty-four were present , the incisors were equine, and the 
tary The canines are absent in all, the full complement | canines of the same size, the back molats were the 
of molais are present, of similar character, and degene- | bigger and the anterior premolars comparatively simple 
rating at either end , they are formed on the Lophiodon | The lower molars formed double crescents, as in Palæo- 
type, the outer wall is very strong and oblique, with the | thenum 
cusps but little developed and the cingulum large be- In tracing back the descent of the Eguidæ, the Pal.co- 
hind , the posterior transverse ridge sends forward a pro- | ther1um d’Orleans of Cuvier has been shown to be gene- 
cess from neai its middle, which in one fossil species | rically different, and has been called Am Azthereum , 1t 1s 
(R techorhinus) 1s met by another from the anterior wall | also found in Nebraska These were small horse-hke 
to form a cncular foramen behind the anterior fossa The | animals with teeth much as ın Palzotherium, forty-four mn 
lower molars agree with those of Palwotherium, being | number, the first premolars were very small, and no pit 
formed of a double crescent, in which the posterior cornu | was present in the incisors , the outer wall of each molar 
of the front lunule is partially overlapped by the anterior | was also concave opposite the cusps, the lower molars 
cornu of the hind one, no third crescent is found on the | formed double crescents, and the last possessed the extra 
last molar, three toes are present on all the limbs They | lobe The ulna and fibula were fused with the radius and 
have not been found fossil] in the Eocene strata, conse- | tibia respectively , the astragalus had some of the ob- 
quently the Ameiican species aie among the earliest | liqueness of that of the horse, which ıt resembled in 
Leidy has named an alhed genus of small size Hyracodon | many other pomts But there were three toes on the 
Its teeth resembled rhinoceros, but the anterior premolais | limbs, the lateral ones being less stiong than the median. 
were retained, the peculiar zcus on the posterior trans- | A peculiar antorbital fossa was present 
verse ridge was wanting, and the proportions of the imn- The horse must be described before the affinities of its 
cisors were reversed There are several extinct species | close allies can be realised. In it the incisors possess the 
of the genus Rhmoceros Ace, ofheriunt possessed the | well-known pit , the canines are rudimentary in the mare, 
same number of teeth as the Asiatic genera, but the nasal | the premolars resemble the molars, and the crowns are 
bones were small, slender, and smooth above, so they | very long and deeply embedded, with a concave crescent 
could scarcely have carr.ed a horn , ıt 1s a Miocene form | opposite the tubercles on the outer wall and the anterior 
only , a fifth 1udimentary toe was present Except Æ | internal tubercle insulated at first, otherwise they are 
pleurocer os, which had two laterally-placed tubercles on | typical The depressions are very deep and are filled up 
the nasal bones, all the other species had them median : by cementum, to form a sold mass The lower molais 
They may be divided by their incisors, as are the recent | are slightly complcated double crescents The ulna and 
genera, some having them rudimentary, others not All i fibula are not free //:fparton had very horse-like teeth 
the European specimens had two horns, with or without } Itis a later Miocene form, and 1s common ın the New and 
functional incisors The English species, which are not | Old World It possessed the antorbital pit. as in Anchi- 
peculiar, are fiom Pliocene and Pleistocene formations , | ther1um, but was otherwise very equine The canines 
in R, A piorhinus the nasal septum was not ossified, ın | were present in both sexes of equal size, and the anterior 
others ıt was much so, as in Æ fchorhinus, a species | internal tubercle of the molars was completely insulated 
which has been found preserved by ice in the river Vilm, The median of the three digits alone was functional 
a branch of the Lena, ın Siberia, it possessed a hairy | Aferychzppits, a Phocene form, recognised by Leidy fiom 
coat and the peculiar pit in the molars mentioned | some teeth, seems to have been an imtermediate form 
above between these and Anchitherumm Fossil true horses 
From Poit St Juhan, in Patagonia, Mr Darwin first | abound in America as well as the Old Woild, they since 
obteined bones of the pecuhar genus Jlacauch nia, | became extinct in the former locality They are found in 
which has not been found out of South America, and only | the Pleistocene nearly everywhere , their earliest remains 
in the Pleistocene deposits there Prof Huxley has | are from the Sevahk Hulls 
proved the existence of a second smaller species fiom With these an mals the description of the fossil Peris- 
some fragments out of a copper mine in Bolivia Owen | sodactylata terminates 
showed 1n his, the first description 4 the capi e ie ete ei 
vertebree were peculiai, and agreed with those of the 3 n goss . 7 : 
Camels in ane the vertebral artery threading a bony | PLECEPLIION IN THE LOWER ANIMALS 
canal inside the spinal column, instead of through the ' ETTERS on this interesting subject still continue to 
bases of the tiansveise processes It may be remarked | pour in upon us ın so great abundance that limited 
that Myrmecophaga exhibits a similar conformation | space compels us to select merely the facts contained in 
But these vertebræ in Macrauchenia are further peculiar | each. The best service we can at present render to the 
in having both ends of the centra quite flat instead of | unravelling of the, we think, yet unsolved problem ıs 
their being opisthoccelous, as in the allied forms M | simply to accumulate facts, no doubt a satisfactory ex- 
Biavard, who was killed in the earthquake at Mendoza, | planation will by-and-by be arrived at First we must 
left excellent drawings of the skull and other parts of this | give place to Prof Cioom Robertson, who thus writes as 
animal, which Prof Burmeiste: has since published | to the theory broached ın his former letter — 
Fiom them we learn that the skull was not unhorselike , In my former letter I made no pietension to explain all the 
the orbital rng was complete, the palate was not fully | wonderful feats reported of dogs or other ammals, but only 
ossified between the posterior molars (the camels present | argued, m the wake of Mr Wallace, that 1t had reve: been 
the same peculiarity, though Artiodactylate) , the nasal | sufficiently considered what help in finding their way dogs might 
bones were extremely reduced, so that the anterior nares | have from smell alone Bethe help what it may m the partı- 
were dnectly above the posterior, and the lower jaw had cular cases, I thought it clear that, 1f ın their common eaperi- 
the angle prolonged Buimeister thinks, and with good | ence snell does not somehow supply to dogs the defect of touch, 
reason, that the animal possessed a fair-sized_ trunk they are, aa far ai we a See, Grid eae out, > comparison 
There were twenty-four dorso-lumbar vertebra, of which on ee eee their way through the worl And, cates 
teen were dorsal, The radius and ulna, as well as | 2 ter your article of last week, I must still v1 their mterest hope 
scree , that the notion of a contmuous world of smells 1s not an mpos- 
the tipia and fibula, were fused throughout, The femur | -ible one 
possessed an extremely small third trochanter , and there If the external world were the same to dogs that 1t 1s to menh— 
were three toes to each limb The astragalus was strongly | a complex of interwoven touches and sights im space, and only m 
Perissodactylate, no cuboid facet being present Our 


addition dogs had more frequent and varicd experiences of smell, 
knowledge of the teeth is somewhat deficient, as they are | the dying away or shiftmg of some m a partucular tran of odoms 
always preserved in a much worn state. The typical 
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’ when reduced to work its way back along such a train. But my | bearing of a distant pomt which 1s not in sight quite as accurately 
point is, that a dog will regularly think of all things, stationary | as a common compass would give it to one who knew the true 
or moving, by their smell, where we think of them by their i bearing They affect no mysterious knowledge, but are generally 
touch as handled, and this upon the simple ground of fact that a | quite unable to give any reason for their conclusion, which seems 
dog has no hands , ın which case the continuity of a road will | the result of an mstinct—hke that of dogs and horses and other 
as little to the dog as to us depend upon the standing-still of | anrmals—unernng, but not founded on any process of reasoning, 
flocks of sheep or any other passing objects Itis true that our ex- | which others can trace or follow ” 
perience does not enable us easily to fancy what sort of world I incline strongly to the solution put forward by the writer 
this of the dog’s will be, but at the worst we need not conceive it, | in the Quarterly (see letter m last number) If to this we 
with the writer, upon the analogy of a succession of coloured } add the consideration that dogs certamly can and do mterchange 
mists Do we, even with our mtermittent smell, find it so 1m- ideas, and may therefore question other dogs as to the general 
possible to refer the diffused odour of a dung-hill to a particular | direction in which they wish to go, the two together seem to offer 
source? Or, to take a fair parallel case, 1f a sound 1s diffused so | a reasonable though hypothetical explanation of the very curious 
ae it may be heard anywhere throughout: a great hall, do we | facts referred to 
therefore suppose ıt to be everywhere and not to emeige from a 
definite spot y To the psychologist the strictly tactile properties | , Mr. George R Jebb, of Shrublands, Chester, writing on 
of objects are themselves but sensations, which we are deter- March 18, says— ` 

mined to project away from us in a certain definite order—as it Last Thursday I sent my terrer dog (Tartar) by train from 

happens, a very sharply defined order With different means of | Chester to Shrewsbury by Great Western Railway {ze by way 

projection and different sensations to project, how should the | of Wrexham and Ruabon), I myself went by the North Western 
dog not have its own different world—the bestt can devise out | Ine vza Broxton and Whitchurch f the distance by the former road 
of its experiences ? is 42 mules, by the latter 38 the two railways diverge from each 

Such reference to the fact of a dog’s organs of sense being | other for some 20 miles from Chester, and ae then 16 miles 
what they obviously are, ought not to be discounted as mere | apart, they afterwards converge and join at Shrewsbury Tartar 
speculation, but perhaps that must be borne with Facts of the | was sent from Shrewsbury to Broxton station, which 1s ro miles 
other sort—reports, more or less authentic of the feats of partı- | from Chester, bythe 2 55 tram I had previously arranged with 
cular dogs—-when made a ground for ascribing to the species the station-master to keep the dog for five or ten minutes after the 
preternatural powers of divmation, merely because the facts are | departure of the train, and then to set him at liberty on the public 
not explicable under the conditions of human experience, are road The train arrived at Broxton at four o’clock Tartar hung 
beset with their own difficulty Dogs do not always find their | about the station till nearly 5 30, perhaps longer, as he was not seen 
way back, even from the next street Let all that side of the | starting off He was at home at Chester at nine, he was not at 
matter be thought of, before we suppose scme unerring instunct all distressed It is probable, I think, that he came back pretty 
to account for the remarkable enough feats of some that cannot | direct It 1s certain he came acioss ten mules of country, the 
be denied Of course no train of evanescent smells can guide a | greatest part of which he had never traversed before It 1s also 
dog back upon a road from which they have died away , as little, or | certain he did not return v:4 Shrewsbury, as there was not time 
still less, can the succession of particular smells, however con- | He had never been at Broxton before 

stant, lead a dog nght upon a line that he has never travelled Does not this experiment seem to prove that dogs—some at 

over before But that dogs, while they have no such touch as | least—possess the wonderful power (the nature of which 1s at 

ours, do constantly use their sense of smell to guide them, can- | present unknown) of arriving at the knowledge of the direction 
not be doubted j and the result to them must be such a very of their home when they have been taken from ıt long distances 

different world of experience from ours, though developed under | by circuitous routes? And if so, is ıt not more probable that a 

common laws of acquisition, that we have no means of deciding | dog when lost usually makes use of this power to gude himself 

what 1s impossible to be done by some dogs through mere expe- | home by the shortest practicable road, than that he finds his way 
rience 9 back ‘‘ by means of the odours he took note of” on the outward 
One of your correspondents, Mr Brewer, had good remarks | Journey? How do pigeons fiad therr way home? A railway con- 

m this sense the other week, One pomt he raised besides upon | tractor told me he has a pony which he uses chiefly for drawing a 

which I would add a word The pomt was whether for the dog | light “lorry” upon a tramway nowm course of construction There 

smells would enter, instead of touches, into that fundamental | are on this tramway some loops or passing places for waggons at 
experience of an external world, of which visual sensations are | tervals of a mle orso These points are dangerous if passed 

but marks or symbols I should imagme that they would enter | too quickly The contractor drives the pony himself often at a 

mto its experience of modes of extension, by us acquned chiefly | very fast rate The pony will on the darkest nights suddenly 

through the moving hand But mto the experience of modes of | pull up at the dangerous points without the slightest check from 
res stance, the general tactile sensibility diffused over the surface | the driver, who otherwise would be obliged to proceed with the 
of the body would enter for the dog as well as for us preatest cauhon Does the pony know his whereabouts by the 
sense of smell, hearing, or touch? Probably, I should say, by 

Mr George Henry Lewes appends to his letter on p 4or | all three acting ın unison ae 

of this week’s NATURE, the following contribution to this 

subject — 


Gratiolet, m his work on the ‘Nervous System,” 
mentions that a dog of his was always thrown mto convulsions of 
terror by the scent of a small piece of wolf’s skin, which was so 
old that ıt was worn to a shred In my room there 1s a perfectly 
unworn wolfskin made into a rug, and on this my bulldog was 
accustomed luxuriously to stretch himself, without any but plea- 
suiable emotions Now this may have been due either to his 
imperfect sense of smell, or, what 1s more probable, to his not 
having inherited any terror from ancestors more likely to attack 
than to be afraid of a wolf 


The Rev O. Fisher, of Harlton, writes — 


On a bright day when I have; flowers m my window, bees 
requently precipitate themselves against the window-panes, 
evidently destrous of reaching the plants This ıs easily ex- 
plained by the sense of sight , but the remarkable thing 1s that 
they do the same when the blind is drawn down, so that they 
cannot see the flowers, and ıt seems rmpossible that they should 
smell them while the widow ıs shut Can it be that that all- 
pervading zther, which brings light to our eyes, and is also 
believed to convey the magnetic and electric forces through media 
impervious to light, may act ın a manner other than lumintiferous 
towards some animals, and produce ‘‘action at a distance” upon 
their organs? Soe 


Mr Laughton, of the Royal Naval College, Greenwich, 
sends us a valuable letter, from which we extract the 
following — 


A passage in Sir Bartle Frere’s paper on Cutch (Journal 
of the Royal Geographical Society, vol xl p 186), seems 
to bear on this subject which has been interesting the 
readers of NATURE for some weeks past He says —‘‘ As 
elsewhere in the plain country of Sind, and here more con- 
spicuously, owing to the absence of any prominent natural 
features or marked tracts, the best guides seem to depend entirely 
en a kind of imstinct-—-they will generally mndicate the exact 


e 
A Scotch correspondent, R.'C., who has given us his full 
me and address, sends us the following interesting 
acts .— 


A. few years ago a sheep, one of a flock, belonging to Mr, 
Muler, flesher, Beith, Ayrshne, gave birth to three lambs, 
thinking that three were tod heavy for the mother to suckle, 
he gave one toa farmer, who lived three quarters of a mile 
from the field where the sheep lambed This one was taken 
away from the mother when barely a day old, and carned 
to the farmers, where it was shut up in a close house —~ 


+ 
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‘wo days after ıt found its way out, the door having been 
ft open, and immediately made off for the field from which it 
ad been taken The writer met it near the field walking (t 
aving chosen rightly between two branches mto which the roid 
iveiges betwecn the field and the farm-house) on the grass on the 
deot theroad the farmer, an old man, was ivpursutt, and called 
pon the write: to tunit back, which he did, but not without some 
ifficulty, as it crossed fiom side to side, and made efforts to 
ass on, with all the tactics of an old animal, while it was barely 
iree days old, and had been barely one when it was brought from 
ie field —-I have the following from a well-authenticated source 
farmer in Bogside, Beith, of the name of Fleming, was looking 
ut of his window one summer’s morning, about three o’clock, 
hen he saw a fox crossing a field before it, carryinga large duck 
iat he had captured On coming to a stone dyke about four 
et high, on the side of the held, Reynard made an cflort to lap 
ver it with his prey, but failed, and fell back into the held After 
aking three attempts with the same result, he sat down and 
ewed the dyke for a few muinutés, after apparently satisfying 
imself, he caught the duck by the head, and standing up against 
re dyke with his fore paws, as high as hecould reach, he placed 
ie bill of the duck in a crevice in the wall, then sprmgmg 
von the top, he reached down, and pulling up the duck dropped 
upon the other side, leaped down, and picking it up, went 
1 his way If this is not reason, it 1s nearly akin to it 


We conclude with the following instances sent us by 
Ir G J Romanes, of Cornwall Terrace, Regent’s Park — 


A Colley dog accompamed his master witha flock of sheep 
own the Caledoman Canal, and between O oan and Greeuock 
iffered much from sea-sickness Several months afterwards a 
mila: journey was undertaken by the same dog and man with 
other flock of sheep Upon quitting the wharf at Oban, the 
g, remembering that this was the point at which his troubles 
-gan on the former occasion, jumped ashore, leaving his master 
ith the sheep on board the steamer Upon lending at Greenock 
e man was surprised to find his dog upon the quay awaiting 
s arrival—the animal having run by land from one wharf to 
e other, over ground which he had never before traversed 
he distance between Oban and Grecnock 19 tity mules m a 
raight line, but as this passes over high mounta'ns as well 
: thiough a lake and two arms of the sea, 1t 1s not hkely to have 
en the route taken 
My authonty for this account 1s a leading clergyman in 
lasgow, who would, no doubt, be willing to give his name to 
Ly one desiring it 
The second instance, in its bearmg upon Mr Wallace’s theory, 
even more conclusive Another dog of the same kind sailed 
ith his master from Wick to Berwick, where he was lost len 
i days afterwards he appeared at his home in Sathcrlandshire, 
otsore and exhausted, having, ıt must seem, run nearly the 
fire length of Scotland J am indebted for this information 
a medical a-my-officer and well-known C B who had heard 
from the owner of the dog ^s my friend is at present m 
-health, I am unable co refresh my memory as to the number 
days occupied by the dog’s return journey, but [ think it 1. 
rectly stated 


Tur meeting to which we alluded last week in connection with 
nemorial to the late Prof Sedgwick, was held on Tucsday, 
d was attended by a large number of scientific and um- 
rsity friends of the late eminent geologist Resolutions weie 
ssed that a geological museum be erected, to be called the 
dgwick Museum, and that a bust of the professor should be 
iced init A Cambridge and a London Committee were ap- 
mted The Prince of Wales wrote that the object of the 
eting would have his warm support, from the feeling of respect 
entertained for the late professor 


Some efforts are now being made giadually to give the same 
mulus to the higher education of women as of men The 
tional Union for Improving the Education of Women has 
ered seven scholarships of 25/ each, tenable for one year, for 
mpetition throughout the United Kingdom, the competitors 
be young women over sixteen years of age, ‘Ihe scholarships 


NATURE 


LL meee A LT e nuns AAA AYP SSS nn sinh YA AY a shir Pr nn PR aAA: 


AII 


Dl am aiken 








Ne o Á e a e mee e a „— 


will be awarded at the local examinations held dung the present 
year by the Lmversit.es of Oxford, Cambridge, and Ldinburgh, 
and Piintty College, Dublin, the Scicnce and Art Department, 
the Society of Arts, and the College of Precepturs 


THE exrminers for the Cambridge Natural Sciences Tupos 
fo. 1872 have repiesented to the Board of Natural Science 
Studies that they are of opinion that the time has now come 
when an mcrease m the number of exammets 1s wgently re- 
quned The amount of physics now included in the subjects of 
excmimation 1s so large as to make it impossible to treat the 
examination n this subject any longer as an appendage to the 
exammation m chemistry ‘The subyc.ts of comparative anatomy, 
zoology, and physiology are also tvo wide to be undeitaken as a 
general u'e by one examiner An increase in the number of 
exaimineis to seven would make it much more often possible to 
secme a real exammation of the answers by two examiners, 
which 1 unquestionably desuable The Board therefore recom- 
mend that in Regulation 10 for the Natural Sciences Tripos, for 
the words ‘two examines” the words “three examiners” be 
substituted, and for the words “third examiner’ the words 
“fourth examiner” bə substituted, and for the words “ five 
exammers” the words “seven examiners” be substituted They 
recommend further that, in order to ensure the regular rotation 
of examiners, five exam ners be nominated by the Board m the 
present year, of whom one shall be nominated to hold ofice 
fo. one year only 


Mr ARTHUR MILMAN, son of the late Dean of St Paul’s, 
has been appointed .Assistant-Registrar to the University of 
London, m the room of Dr Hirst 


IT 1s understood that Mr Vowler, of Lincoln College, Oxford, 
author of thetwo works on Deductive and Inductive Logie, will 
be a candulate for the Profes orship of Logic, vacant by the 
recent death of Prof Wall The appointment is made by Con- 
vocation 


Tur late Mr Julius Brenchley, whose death a month ago 
has heen a great loss to scientific collectors, as well as to 
the town of Maidstone, Icft as the results of his voyage 
in the South Pacific, the last of his most extensive travels, the 
manuscript together with the plates which illustrate it already 
drawn, of a work which he fully intended to have had printed, 
on the natural history of those regions It 1s to be hoped 
that some means will be taken to insure their publication 


Ir 1s satisfactory to find that that the new ‘ Spanish Society 
of Natural History ” 1s continuing us career undisturhed by the 
politcal troubles around ıt The third part of its Annals bear- 
ing date March 5, 1873, has reached this countrs, and 1s quite 
up to the mark of the parts which hive preceded ıt It con- 
rains the conclusion of Vilinova’s paper on ** the Pre-histor in 
Span,” a catalogue, by Gunalach, of the mamvera of Cunt, a 
paper by Sharp, dis mbing a new species of Spanish Col optera, 
and contammy *he descrip ions of several new blind bectles iron 
the caves of the mountains of the Asturias , a paper, by l olmciro, 
on the elevations attuned by cultivated plants in Leuador , also 
along and careful paper by Colmeiro, on the Leguminosa of 
Spain and Portugal This part completes the first volume, and 
contains index, and list of the members of the Society On m- 
specting the latter it appears that only two of our countrymen 
have joined the Society This fact has, we belteve, been a con- 
siderable disappointment to the founders of the Society, who 
hoped ıt would meet with a hbcral support in this country We 
hope that when the existence of the Society ard the merit of its 
publications become more widuy known, it will receive the 
recognition 1t deserves, 
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THE brothers Godeffioy, large merchants of Hambuig, through 
the ınstıumentalıty of several collectors ın the Pacific Islands, 
have accumulated a large number of specimens of marme and 
othe: animals, many of great rarity They have lately placed 
their material in the hands of natmalists who interest themselves 
in the different departments, and their results are beng published 
in the Journal des Museum God fi oy, a quarto work, the fist 
part of which, excellently illustrated, has just appeared 

Pror MAx MULLER delivered his first lecture on Mr Daawia’s 
Philosophy of Language at the Royal Institution last Saturday , 
the other two wll be given on Saturday next and Saturday 
week From the syllabus which 1s before us, these lectures are 
likely to be of high value, and to throw much light on the subject 
under discussion, and ın general on the place of man with re- 
ference ‘to the lower animals No doubt the lectures will be 
given to the world in a more permanent form after their delivery 
at the Royal Institution 


THe Rev Mr Moyle, lately sentenced to penal servitude, 1s 
not, as stated in the newspapers, a Fellow of the Royal Society 


THE Geologists’ Association have arranged the following visits 
for Mach and Aprl —Thursday, March 27-—-Visit to the 
British Museum, at 3 PM, to inspect those poitions of the 
Botanical Collection interesting to geclogists Thursday, April 3 
—-Visitto the Museum of the Royal Coil-ge of Surgeons, at 3? M, 
to mspect the Hunterian and Zoological Collections prese:ved 
in the Museum of the College aster Monday and Tuesday, 
April 14 and 15-—-Excuision to Banbury, Oxfordshue, assembling 
at the Red Lion Hotel, Banbury at 12 30 Pu Monday, Apila2t 
—~Visit to the Museum of Practical Geology, at 8 p m under the 
gudance of Mr Ethendge, to imspect the Paleontological 
Collections exhibited m the Galleries of the Museum Saturday, 
Apml 26—Excursion to Chailton from Chaung Cioss by the 
252 PM North Kent 


THE second annual meeting of the Glasgow Society of Field 
Naturalists was held on the evening of Tuesday the 18th inst, 
Mr J Allan, vice president, ın the char The report rea. by 
the Secietary showed that a consideravle amount of work had 
been done dunng the year ‘Twelve excursions weie helu to 

` places of interest in the neighbourhood The papers read were 
numerous, varied, and interesting, and a large number of speci- 
mens were exhibited The branches to which more particular 
attention was given weie botany, entomology, and marine 
zoology 


TH largest catalogue of stars that has ever been published in 
America is now about to appear fiom the United States Naval 
Observatory at Washington This work, as we learn from a 
recent communication of Prof Yamal, will embody all the 
valuable observations made since the foundation of the observa. 
tory, m 1842, with the meridian imsatruments, consisting of the 
wo1k of the well-known astionomeis, Coffin, Hubbard, Ferguson, 
Newcomb, Hali, Harkness, and Yarrall Over fifteen years of 
labour have been devoted to it by Piof Yarnall and his assistants, 
and he has himself made nearly ore half of the observations 
The catalogue will be based on ove: eighty thousand observauons 
of more than ten thousand stars, many of them being quite faint, 
and in extreme southern latitudes, sach as have never, o1 rasely, 
hitherto been observed 


By the publication of a supplementary number, contaiming 
the proposed corrections of plates alieady issued, the important 
work of Mr Wilham H Edwaids upon the butterflies of North 
Ameca, completes its‘first volume No American work of the 
kind has ever been piinted contaming in its pages so satisfactory 
illustrations of the vanous species, new and old, as this of 
Mr Edwards, The volume, as finished, embraces fifty plates, 
each contaming several figures, 1epiesenting all the varieties of 
each species 
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At the annual meeting of the Royal Insh Academy, held 
Satuiday evening, the 15th inst, the Cunmngham Gold Me 
was presented to Su Wilham Robert Wilde, Knt, MD, 
recognition of his valuable services ın the compilation of 
Museum catalogue, and m the arrangement of the Museum 


THE American Palestine Exploration Society has react 
Syiia, under the command of Lieut Steever, United Sta 
Cavalry, accompanied by Prof Paine, formerly of Robert C 
lege, Constantinople, and by other persons, and at last adv 
was fitting out at Beyiout, with a view ot taking the field ec 
m March An atrangement has been made with the Brit 
Palestine Exploration Society by which the whole country « 
of the Jordan, and embracing the old territories of Moab, Gile 
and Bashan, aie to be relinquished exclusively to the Ament 
society, and ıt ıs expected that, abounding as it does with anc 
ruins and excavations, objects of much interest will be brou 
to light 

AMONG othe: bulls lately presented to Congress 1s one for 
establishment of a National Photogiaphic Institute, which | 
vides for the establishment of such an organisihon in Pk 
delphia, where the entne theory and practice of the photogiay 
art are to be taught by competent professors, under the dneci 
of the National Photogiaphic Association of the United Sta 
The bill also provides that the sum of 30,000 dollars shall be 
propriated fn the pmchase of a suitable building and appara 
but that the institution shall be’self-suppciung, and only s 
fees shall be pard by the students as shall meet the ac 
expenses 


Wt have i1eceived a couple of Salem (Massachusetts) pap 
contaiming detailed accounts of the celebiation on March t 
the 25th anmiversary of the Essex Institute of that city 7 
institute, mainly scientific nits aims, can trace its ongm ur 
vailous forms to about the middle‘of the last century, and ur 
18 present name was constituted by the umon in 1848 of 
Essex Historical and the Essex County Natuial [listory Societ 
Prof O C Marsh, of Yale College, who was present, sp 
of the good work which the imstitution has done in diffu 
scientific knowledge and encouraging other societies, he 
acknowledged that ıt was at the hands of this institution 
he acquued his first taste fo. scientific investigation 


MR PARTRIDGE, for many years Piofessor of Anatomy to 
Royal Academy, died on Tuesday, 25th inst 


The folowing telegram from Mr Cowie, Shanghai, d: 
March 25, 42 5™, has been received by Mr J R Hinc 
t Your predicted circular black spot on sun, seen here distur 
at 9 morning, 24th ” This of couse refers to the possible tr: 
over the sun’s disc of an intra Mercuzal planet, and althoug 
1s very unlikely that Mr Cowie’s 1s a genuine find, the mere 
that he should put himself to the trouble and expense of sen: 
such a telegram all the way from Shanghai, is an encoura; 
sign of the increasing and wide-spread interest taken m scie 


AN International Congress 1s to meet in Vienna on Augu: 
to discuss the question of Patent Rights The Congiess, w. 
was suggested by President Giant, will consist of scientific r 
manufacturers, political economists, and skilled workmen F 
Goveinment will be 1epresented by a special delegate, 


THE Practical Adagazine has now reached its thud num 
and so far has cai1ied out satisfactorily the piomuise of its 
spectus , its main aim being to cariy out a careful and systen 
survey of the Industral Activities of America, Germany, 
France, m order to present at the earhest possible mon 
such information as 1s likely to be useful to British practical n 
We believe there was a placein Britain for such a journal, ar 
the Practical Magazine continues as it has begun, we have 
doubt ıt will satisfactorily fill this place In get-up, pa 
printing, ulustrations, &c., it 1s one of the handsomest jour. 


War, 27, 1873 | 
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re have seen, and we hope it will have many readeis both among 
tdustrial employers and employées 


Two attempts have recently been made fiom Norway to reach 
pitzbergen in the middle of winter, for the purpose of taking 
iditional supplies to the storehouse at Esfiord, erected and 
‘ted with all necessaries last summer, as we nbted some months 
ro, for the purpose of sheltering the exploung expeditions 
hich are endeavouring to penetiate polewards to the north of 
irope ‘The steamer A/bert left Tromsoe on November ‘20, 
d reached about 77° under the meiidian of Greenwich, wher, 
\account of the gieat dange: fiom the ice, not to mention the 
broken twilhght, and the wmprobability of 1eachıng the goal, 
was determined to putback One result of the voyage 1s the 
servation that the temperatuie of the sea at that season 1s 
veral degrees highe: than that of the ar In spite of the 
lure of the Alba t, the sailing-vessel /séja, n left ‘Tromsoe on 
acember 24, with the same object in view, and came within 
ht of Bear Island on January 7, which, howevei, it was found 
possible to reach After one or two attempts ın other dnec- 
ns, the Zsd7a7z was compelled to put about, more from the 
culty of managing the frozen sails than from the danger fiom 
: and the inconvenience of perpetual darkness Notwith- 
nding these two failures, we learn fiom Les Alondes that M 

isenthal, of Biemen, has fitted out his steamer Groenland for 
other attempt M Rosenthal has already lent his vessels to 
: service of science, and we hope this third attempt may be more 
cessful than the previous ones, though it seems hopeless 


AN advanced sheet sent us of Petermann’s ALitherlungen con- 
ns an article on King Karl Land, the island which lies to the 
t of Spitzbergen English geographers identify this istand 
h Wiche Land discovered by the Englishman Edge, in 1617, 
ile Prof Mohn, the writer of the article 1eferred to, claims it 
the Norwegian discoveries of 1872, and names it King Karl 
nd, after King Karl XV, of Norway and Sweden Di: Peter- 
an maintains that Wiche Land has no existence, as the posi- 
n given to ıt until 1ecently 1n the maps was considerably south 
King Karl Land, where there is nothing but water Dr 
termann in a note to us suggests that 1f the English Admiralty 
any private English expedition should explore and suivey it 
oughly, there might be no objection to naming it afresi 
e naming of any geographical discovery is not of very great 
iortance, but ıt seems to us that the discovery of the island 
ly belongs to Edge, all that can be said agaist it 1s that 
er he or subsequent geographers misplaced the island bya 
degrees On the same giound the credit of many early dis- 
eres might be taken away from those to whom it 1s justly 
buted 
Tais said that an American aeronaut, Piof Donaldson, in- 
s this summer to cross the Atlantic to Deland in a large 
loon The machine will weigh about 2,000 Ib, will contain 
„0o00 ft of gas, with two reservoirs to provide against leakage, 
an electrical arrangement for light The piofessor calculates 
ccomplish his trip in from 17 hows to two days and a haif, 
intends, if the expe1iment proves successful, to establish a 
oon mail and passenger line round the world 


‘HE additions to the Zoological Society’s Gardens during the 
week included a short toed eagle (Cts cactus bi achydactylus), 
two Algerian tortoises (Testudo mauritanica), from Morocco, 
sented by Capt Perry , a white faced tree-duck, (Dendi ocygna 
tata), and a Capoeira partridge (Odontophor us dentatus), fiom 
al, and a crocodile fiom Sumatra, deposited, a Great 
garoo (Macropis giganteus), and a vulpine phalanger (2’4a- 
asla vulpina), born in the gardens, three red-breasted 
hnals (Paroar1a ceulculata) fiom South America, and a 
tein ground pairakeet (Geopsitfacus ocender.talss) from South 
tralia, purchased Only one specimen of the last mentioned 
emely 1are bird has been previously alive in the gardens 
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Royal Society, March 20 —‘‘On the Temperature at which 
Bacteria, Vib iones, ard their Supposed Germs are killed when 
immersed in Fluids or exposed to Heat ın a Moist State” By 
Ii Charlton Bastian, MD, F R S; Professor of Pathological 
Anatomy in University College, London 

For more reasons than one, we may, perhaps, now look 
back with advantage upon the friendly controversy carried 
on rathe: more than a century ago between the learned 
and generous Abbé Spallanzani and our no less distinguished 
countryman Tuberville Needham §Writmg concerning his 
own relation to Needham, the Abbé said* —“ I wish to 
deserve his esteem whilst combating his opimon,” and, 
in accordance with this sentiment, we find him treating hus 
adveisary’s views with great 1espect, and at the same time repu- 
diating much of the empty and idle criticism m which so many 
of Needham’s contemporaiies indulged with regard to his work 
Ihis cuticism Spallanzani says —‘‘ Without looking into de- 
tails, contented itself by throwing doubt upon some of the facts, 
and by explaiing after its own fashion others whose possibility 
it was willing to admit ” He moieover warmly reprobated the 
ignorant and disrespectful statements made by an anonymous 
writer who had shown himself little worthy of being heard upon 
the subjects in dispute Spallanzani on this occasion very wisely 
sad —‘* When it is a question concerning observations and 
experiments, ıt ıs necessary to have repeated them with much 
circumspection before venturing to pronounce that they aie 
doubtful or untrustworthy lIe who will allow himself to 
speak of them with contempt, and who can only attempt to 
refute them with writings composed by the glimmer derived 
from a treacherous lamp, will not find himself m a condition 
to retain the esteem of learned men” The anonymous write 
(in his ‘ Lettres 4 un Americam ”), to whom Spallanzant refered, 
had gone so far as to doubt the statements of Needham as to the 
constant appearance of organisms in infusions which had been 
previously boiled, and also intimated that even if they were to 
be found, ıt was only because they had been enabled to 1esist 
the destructive influence of the boiling fluid This latter asser- 
tion was emphatically denicd by Spallanzani—his denial being, 
based upon a most extensive seres of experiments with eggs m 
great variety and with seeds of all degiees of hardness These 
were all found to be Lilled by a very short contact with boling 
water Spallanzani had thoroughly satisfied himself that even 
very thick-coated seeds could not resist this destructive agent, 
whilst he thought that the idea enterlained by some, of the eggs 
of the lowest infusoria being protected from the injurious 1m- 
fluence of the boiling water by reason of their eatieme muinute- 
ness, was a supposition so improbable as scarcely to deserve 
serious consideration Such a notion was, he thought, wholly 
opposed to what was known concerning the transmission of heat 
Whist, therefore, the opmion of those who believe that eggs 
have the power of resisting the destructive influence of boiling 
water could be wholly refuted, Spallanzam thought it by no 
means followed that the infusoria, which always after a very 
short time appeared ın boiling infusions, had arsen mdepend- 
ently of the existence of eggs The infusions bemg freely ex- 
posed to the air, ıt was very possible that this air had imtro- 
duced eggs into the fluids, which by then development had given 
birth to the infusoria § - 

After the lapse of a century it has at last been clearly shown 
that this supposition of aerial contamination advanced by Spal- 
lanzani (warrantable and natural as it was at the time) 1s one 
which, ın the gieat majority of cases, 1s devord of all founda. 
tion m fact, so far as concerns the organisms essentially associated 
with processes of putrefaction, viz, acterza and Vibii0nes 
The means of pioving this statement, based upon independent 
observations made by Prof Burdon Sanderson and myself, were 
recently submitted to 'the consideration of the Royal Society | 
Before the reading cf this communication I was under the ım- 


* “Nouvelles Recherches sur les Découvertes Muicroscopiques et la 
Génération des Corps Organisés, & London and Pans, 1769, vol 1 p 69 

t Loc ot pg 

{ Lee orf p 114 

§ A few pages further on this view 1s thus shortly expressed —* II est 
evident que toutes les tentatives faites avec le feu, peuvent bien servir% 
prouver que les ammam nucroscopiques ne naissent pomt des œufs que l'on 
supposit exister dans les mfusions avant qu'on leur fit sentir le feu mais 
cela mempêche, pas qu’lls n’aient på ĉtre formés de ceux qui auront été 
portes dans les vases apres I’ébullition ” 

| See Proceedings of Royal Society, No 141, 1873, p 129 
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presston that almost every one of those who had taken part in 
controverstes which had been carmed on both here and abroad 
concerning the Ouigin of Life, were prepared to admit, as Spal- 
lanzani had done, that the eggs or germs of such organisms as 
appear in infusions were unable to survive when the infusions 
containing them were raised to the temperature at which water 
bois This impression was produced m part by the explicit 
statements onthe subject that had béen made by very many 
biologists, and also m part by a comparatively recent and 
authoritative confirmation which this view as to the destructive 
effects of boilmg infustonsupon Bacter:a had received Tuttle 
more than two years ago Prof Huxley, as president of the 
Bnitish Association fo. the Advancement of Science, recorded 
experiments in his Inaugural Address which were obviously 
based upon this belief as a starting-pomt And subsequently, 
in one of the Sectional Meetings, after referring to some of my 
experiments, and to the fact that all unmistakeably vital move- 
ments ceased after ABacteria had been boiled, Prof Huxley 
added *——“ I cannot be certain about other persons, but I am 
of opmon that observers who have supposed they have found 
Bacteria surviving after boiling have maae the mistake which 
I should have done at one time, and, ın fact, have confused the 
Brownian movements with “we Lung movements” Prof 
Huxley does not now (in reference to the experiments cited in 
my last communication) suggest that the organisms found in the 
infusions were dead and had been there before the fluids were 
boiled he expresses doubts concerning that which he seems 
formerly to have regarded as established, and, with much 
caution, wishes for evidence confirmatory of his own, to show 
that the germs of Bacteria and Vidriones are killed m a boiling 
infusion of hay or turnip, as they have been proved to be in 
‘*Pasteur’s Solution” and in solutions containmg ammonic 
taitrate and sodic phosphate 

With the view of removing this last source of doubt more 
effectually, and also of refuting the unwarrantablet conclusions 
of M Pasteur, to the effect that the germs of Bacteria and 
Vib: tones are not killed in neutral or slightly alkaline fluids at a 
temperature of 212° F , I almost immediately after the readmg 
of my last communication commenced a fresh series of experi- 
ments 

Nearly two yems ago, in my ‘‘Modes of Origin of Lowest 
Organisms,” I biought forward evidence to show that Bacteria, 
Vibsiones, and their supposed germs, are killed at a temperature 
of 140° F (60° C } in neutial or very faintly acid solutions con- 
taining ammonic tartrate and sodic phosphate, and also evidence 
tending to show that these living units were killed in neutral 
infusions of hay and m acid infusions of wamp at the same tem- 
perature 

The erticial evidence adduced concerning the degree of heat 
destructive to Bacteria, Vibriones, and their germs, m the saline 
solution was of this nature The solution had been shown to be 
mcapable of engendering Bacteria and Vibriones (underall ordinary 
conditions) after ıt had been boiled, al-hough ıt still continued 
capable of supporting the life and encouraging the rapid multi- 
plication of any of these organisms which were purposely added 
toit Some of this boiled solution, therefore, was introduced 
unto flasks previously washed with boiling water , and when the 
fluids had sufficiently cooled, that of each flask was inoculated 
with hving Bacteria and Vibrienes—ian the proportion of one 
drop of a fluid quite turbid with these organisms to one fluid 
ounce of the clear saline solution f These mixtures contaimng 
an abundance of living organisms were then heated to various 
temperatures, ranging from 122° F (50° C) to 167° F (75° C), 
and ıt was invariably found that those which had been heated 
to 122° or 131° became quite turbid ın about two days, whilst 
those which had been raised to 140° F orupwards as invanably 
remained clear and unaltered The turbidity in the first series 
having been ascertained to be due to the enormous multptication 
of Bacta a and Vidriones, and it being a well-established fact 
that such organisms when undoubtedly living always rapidly 
multiply m these fluids, the conclusion seemed almost inevitable 
that the organisms and their germs must have been killed in the 
flasks which were briefly subjected to the temperature of 140° F 
How else are we to account for the fact that these fluids re- 

* See Report in Quart Journ of Microscop Science, Oct 1870 

+ Reasons for this opinion have been fully set forth in ‘‘ The Beginnings 
of Life,” p vol 1 374 e¢se¢g , or the discrimimating reader may at once 
find my justification forthis expression by reading pp 58-660f M Pasteur’s 
memoir in Ann de Chim et de Physique, 1862 

t Fuller details concerning these experiments may be found im the httle 
work already mentioned at pp 51-56, and alsom ‘The Beginnings of Life,” 
vol, 2, PP 325-332, 


mained quite unaltered although living organisms were added t 
them in the same proportion as they had been to those less 
heated fluids which had so rapidly become turbid? Even 3 
there does remain the mere possibility that the organisms anc 
their supposed germs had not actually been killed, they wer 
certainly so far damaged as to be unable to manifest any vita 
characteristics The heat had, at all events, deprived them o 
their powers of growth and multiplication, and these gone, sı 
little of what we are accustomed to call ‘‘ life” could remain 
that practically they might well be considered as dead And, a 
I shall subsequent'y show, the production of this potential deat! 
by the temperature of 140° F enables us to draw just the sam 
conclusions from other experiments, as 1f such a temperature ha 
produced a demonstrably actual death Seeing also that thes 
saline solutions were moculated with a fluid mn which Bacterz. 
and Vidriones were multiplying rapidly, we had a right to mfe 
that they were multiplying m their accustomed manner, ‘‘a 
much by the known method of fission, as by any unknown an 
assumed method of reproduction” So that, as J at the tim 
said, * ‘* These experiments seem to show, therefore, that even ) 
Bacteria do multiply by means of visible gemmules, as well a 
by the known process of fission, such invisible particles posses 
no higher power of resisting the destructive influence of hea 
than the parent Bacteria themselves possess ” 

This 1s, 1n fact, by far the most satisfactory kind of evidenc 
that can be produced concerning the powers of resistmg hea 
enjoyed by Bacteria and Vibriones, because 1t also meets th 
hypothesis as to their possible multiplication by invisible gem 
mules possessed of a greater power of resisting heat, and becaus: 
no mere inspection by the miscroscope of dead Bacteria ca 
entitle us positively to affirm that they are dead, even though al 
characteristically vital or ‘‘ true living” movements may be absent 

Facts of a very similar nature were mentioned in the sam 
work, strongly tending to show that Bacterea and Vib: wnes ar 
also killed at the same temperature 1m other fluids, such as infu 
sions of nay or turnip These facts were referred to in the fol 
lowing statement t —*“ Thus, if on the same slp, though unde 
different covermg-glasses, specimens of a hay-infusion turb« 
with Bactera are mounted, (a) without being heated, (4) afte 
the fluid has been raised to 122° F for ten minutes, and (c) afte 
the fluid has been heated to 140° F for ten minutes, it will bi 
found that in the course of a few days the Bacterza under a an 
é have notably increased ın quantity, while those under ¢ do no 
become more numerous, however long the shde is kept Fact 
of the same kind are observable if a turnip-infusion contain; 
hving Bacteria is experimented with , and the phenomena are i 
no way different 1f a solution of ammonic tartrate and sodi 
phosphate (containing Bacterzz) be employed instead of one o 
these vegetable infusions The multiplication of the acters 
beneath the covering-glass, when it occurs, 1s soon rendere 
obvious even to the naked eye by the increasing cloudiness of th 
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film (To be continued ) 


Geological Society, March 12.—Joseph Prestwich, ER S, 
vice-president, ın the chair The following communications wer 
read —I Note on some Brachiopoda collected by Mr Jud 
from the Jurassic deposits of the East Coast of Scotland, b 
Thomas Davidson, F RS In this note the author stated tha 
four species of Brachiopoda collected by Mr Judd weie espe 
ctally worthy of notice, two of them being quite new, and tw 
new to Britain Three of them were obtained from the equiva 
lent of the Kimmeridge clay, which was the more remarkable a 
the Brachiopoda of that formation are comparatively few Th 
new species described were Rhynchonelle Sutherlandi and Tere 
bi atitla Joassi, derived, with Ze ebratula humerals Rom, fror 
the Upper Oolite of Garty in Sutherland , the fourth species 3 
Terchratula bisuffarctnata Schlot, from the Lower Calcareou 
Grit of Bramberry Hill 2 On Solfataras and deposits a 
Sulphur at Kalamaki, near the Isthmus of Cormth, by Prof D 
T Ansted, FRS After noticing the traces of volcanic actio) 
east of the Pindus chain, the author described the Solfataras anı 
sulphur deposits of the neighbourhood-of Kalamaki as furnishin, 
indications that there 1s even now a real though subdued volcan 
energy in this part of Europe 3 On the origin of clay-iron 
stone, by Mr J Lucas, FGS The author commenced b 
giving a general view of the varieties, chemical composition, an: 
mode of occurrence of clay-1ronstone, and suggested that th 
formation of all the bedded varieties may be explained by th 


4 “ Modes of Origin of Lowest Organisms,” 1871, p Co 
t Loe cst, p. 60. 


Mar, 27, 1873] 





minen e 


supposition that they originated ın peaty or non-peaty lagoons 
on the alluvial flats of the deltas of the Carboniferous for- 
mations, which would present semi-terrestrial conditions, that 
1g to say, a suface exposed to the air but subject to be covered 
by floods 4 Note in vindication of Leplophlenum rhom 
dcum and Lepidodendron gaspianum, by Principal Dawson 
LLD,FRS This note accompanied some photographs of 
the remains of plants referred to, and was in epposition to the 
identification of these remains with the Lefzdodendson notnum 
Unger, as proposed by Mr Carruthers in his Appendix to Mr 
Daintree’s paper on the Geology of Queensland 

Zoological Society, March 18, 1873 --The Viscount Walden, 
FRS, president, ın the char —A communication was read 
from Mr R B Watson on some marme mollusca from Madeira, 
including a new genus of the Murcidw, proposed to be cailed 
Chascax and a new /zssocna, and embracing descriptions of the 
whole of the Azssee of the group of islands —Ascommunication 
was read from Dr J D Macdonald, F RS, ona specimen of 
Acanthias wulgaris and a species of Galeus, probably new to 
science, taken off Flinder’s Island, Bass’ Straits —-Mr W T 
Blandford read a paper on the Gazelles of India and Persia 
This contained the description of a new species, Gazella fuscifrons, 
founded on a single specimen obtained by the author in 1872, 
near the edge of the desert of Seistan ——A communication was 
read from Dr J S Bowerbank, F R Sọ contammg the fifth 
part of a series of memoirs entitied Contributions to a General 
History of the Spongadæ —A communication was read from Mr 
Gerard Krefft, CM ZS, contaimng the description of a new 
species of crocodile fiom Queensland, proposed to be called 
Crocodilus johnsoni —Mr Edward Bartlett exhibited and gave 
the description of a new moth belonging to the family Saturnuda, 
which had been obtained ın the interior of Madagascar by Mr 
T. Waters, and which was proposed to be called Zrofea 
WAAALASCATIENSIS 

Mathematical Society, March 13-~Dr Hurst, ERS, 
president, m the char —Prof Greenhill, of Cooper’s Hill Col- 
ege, was elected a member.—Mr R B Hayward read a paper 
on an extension of the term area to any closed circuit m space 
in the sense in which the writer employed the term, area is no 
onger a mere magnitude or a magnitude affected only with the 
yositive or negative sign, but a magnitude affected with direc- 
10n, m other words it 1s a vector, not simply a scalar The 
yaper concluded with a few illustrations of the use of this ex- 
ension of the term area —Other communications were, on the 
‘valuation of a class of definite integrals involving circular func- 
zons m the numerator and powers of the variable only in the 
ienominator, by Mr J W L Glaisher, note on normals and 
he surface of centres of an algebraical surface, by Mr > Roberts, 
%7 P , and a proof of the proposition that a number which di- 
ndes the product of two numbers and is prime to one of them 
vill divide the other, by Mr M Jenkms (Hon Sec }—Notice 
vas taken in NATURE (August 1, 1872) of the formation of a 
nathematical society in Paris on the plan of the similar societies 
of London, Moscow and Berlin This society having for- 
varded the first number of its ‘* Bulletin,” it was agreed to ex- 
change publications 

Chemical Society, March 20, Dr Frankland, F R S, pre- 
adent, in the chair--Mr C W Siemens, FR S, delivered a 
ecture “On Iron and Steel” The lecturer, after adverung to 
us former discourse delivered before the Society in 1868, and 
lescribing the various experiments he had made to obtain malle- 
ible won direct from the ore, gave an account of the process by 
which he had succeeded m completely attaiming that object It 
ronsists essentially ın fusing the ore by means of the most 1m- 
ense heat in a revolving furnace, and then adding the requisite 
tmount of carbonaceous matter to reduce the iron to the metallic 
itate The malleable iron thus precipitated ın the molten mass 
recomes aggregated into balls by the revolution of the furnace, 
ind can then be easily removed It 1s free from sulphur, phos- 
yhorus, and other impunties, and dissolves readily in a bath of 
nolten cast tron, producing steel of a quahty equal to that made 
rom the best Swedish bar iron 

Anthropological Institute, March 18 —Prof Busk, FRS, 
resident, m the chair A papel was read by Mr George 
Hams, F S.A, on theories regarding intellect and imstinct, 
with an attempt to deduce a satisfactory conclusion therefrom 
he author, after taking a general survey of the opinions on this 
ubyect, citing those of Aristotle, Plato, Descartes, Hobbes, 
Locke, and several other writers, including some modern authori- 
165, proceeded to compare them one with another, and to cons 


NATURE 





AN a ee ein rt TR tiie 


415 


sider how far certam apparently irreconcileable differences might 
be considered compatible The great perfection of the sensitive 
system in anymals he considered to be the main cause of the 
unerring dexterity with which they engage in various operations 
connected with therr career And although they differ essentially 
from man as regards his capacity for abstract studies, 1t appears 
difficult to deny to them the possession of an immaterial being 
of some kind Haigh authorities, both among philosophers and 
divines, have attributed to them a future state of existence Mr 

Harris also read a paper on the concurrent contemporaneous pro- 
gress of renovation and waste 1n animated frames, and the extent to 
which such operations are controllable by artificial means The 
wii'er took a general view of the opimions of those wno have 
treated on this subject, more especially the older authorities, citing 
Galen, Wills, Buffon, Hunter, and Smelle, and referring also 
to recent articles on the subject in Frasers Magazine and the 
Edinburgh Rewew, We adverted to the ascertained fact of the 
progress of renovation and waste in all animated frames, as also 
to the circumstance that certain of these operations were known 
to be controllable He analysed the principle of waste and 
decay in different bodies, and referred to ossification of the bones 
and deterioration of the blood as contributing to those conditions, 
As medical science advances these matters might be more per- 
fectly understood He recommended experiments of various 
kinds as to the nature of substances, and their effect on bodies 
animate as well as manimate, and with regard to animals and 
plants as well as man 


Royal Horticultural Society, March 19.—Scientific Com- 
mittee, Dr J D Hooker, C.B, in the chaw Prof IIselton 
Dyer called attention to the discovery by Fankhauver of the pro- 
thalhal stage of Lycofedium It appears to be almost identical 
with that of the Ophzoglossee, and consequently a.to,ether dif- 
ferent from that of Selaginella It was remarkable that the c r- 
bumiferous Lepidostrobus and Ti tplosporites differed as regards 
their spores ın precisely the same way as Lycopodtum and Sela- 
ginella If the nature of the germination in the two latter mist 
be held to imply systematic diversity, analogy would equally 
imply it m the case of the two former But the pa allelism 
would, under these circumstances, be extremely difficult to 
understand —-General Meeting, W Wilson Saunders, E R5, 
inthe char The Rev M J Berkeley commented on the fine 
collection of Cycadeacee exhibited by Mr Bull, a well-hured 
pot-plant of the Loquat (27 :0b0trya japonica), and Apr tendi um 
erubescens—a Guatemalan orchid rarely seen in flower, whch 
was exhibited by Mr. C Leach 


Entomological Society, March 17 —Prof Westwood, 
president, in the chair—-M Ernest Olivier was balloted for and 
elected a foreign member —The president exhibited a very rare 
species of Paussus trom Abyssinia —Mr Smith exhibited a box 
of ants sent from Calcutta by Mr G A J Rothney, collected 
piincipally in the Botanic Gardens There were many new 
species amongst them, a complete series of which was to be re- 
served for the national collection -—-Mr Cole exhibited two boxes 
of Bombyede from Natal—Mr Bates read a paper on some 
species of geodephagous coleoptera from Chma-~-Mr Muer 
made some remarks on a beetle (Areocerus coffee) which had 
been imported into Basle with some coffee from Java, and that 
the insect had since become naturalised and might be found in 
any quantity there Mr Muller also remarked on a cargo of 
ground nuts which arrived m London direct trom Sierra Leone, 
the kernels of which were destroyed by myriads of the Ja væ aud 
perfect insects of the Zridehium ferrugineum, accompanied by 
the laryæ and perfect msects of a species ot RAzophagus preying 
on the former ——Mr Dunning read some iurther notes on 44 opos 
pulsatoria, with reference to Dr Hagen and Mr W A Lewis 
Mr Bates put some questions to the meetmg, suggested to him 
by Mr Darwin, with a view to eliciting information as to seaual 
differences ın certain insects, viz., whether any cases had been 
noticed of sexual differences in the ocellated spots with which 
certain insects, as the Bomåycıdæ, were furnished, and also as 
to sexual differences amongst the Bupresiide A conversation 
ensued during which Mr Jenner Weir stated that Sazyrus Appers 
anthus had more ocellated spots 1m the temale than ın the male, 
and Mr Butler mentioned that Drzs:détes had double ocelli in one 
sex It was also stated that Mr Saunders had detected sexual 
differences among the Zup estrda 
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Laterary and Philosophical Society, March4 —Dr J P, Joule 
in the cham, =-Mr, Baxendell read the following communication 
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fiom Mr S Broughton —It appears there ıs some doubt as to 
the existence of ball discharge in thunderstorms At the request 
of Mr Baxendell I communicate an observation of such, seen 
during the approach of a stoim, m 1854 or 1855, when walking 
from Altrmcham to Timperley Over the edge of a cloud near 
the east horizon a flash of lightning was seen, and a ball afsa- 
rently the size of one from a Roman candle shot upwards through 
an arc of 20° or 30° F cannot say that it went to another cloud, 
but that would most likely be so, as my attention was taken up 
watching the progress of the electitc ball —E W Binney, V P, 
ERS, said that shortly after the meeting of the Society on 
January 21, when he eah.bited the singular fossil plants, which 
were quite new to him at the time, wh.ch he thought would 
have to be placed m a new genus, he had received excellent 
transverse and longitudinal sections of similar specimens from 
Professor Renault of Cluny, which were if possible in a more 
beautiful state of preservation than those found m the carbo- 
niferous strata of Lancasmre On February 4, Prof W C 
Wihamson, ERS, stated that these specimens were the 
branches or stems of the well-known genus Aste: ophylhiiis Now 
the French professor states that he had described thus fossil plant 
yn a memoir read before the Academy in 1870, and that in Ms 
opimon 1t belonged to Sphenophylium Iam not in possession of 
the facts from which the two learned professors came to such 
different conclusions, but I am inclined to consider the singular 
hitle stem as belonging to a new genus until the leaves of Spheno- 
phyllum or Asterophylites are found attached toit When this 
comes to pass of course tnere can be no doubt on the matter — 
The President saidthat he had made another observation of the 
position of the freezing poin’ m the thermometer used in making 
the observations recorded in the Proceedings for April 16, 1867, 
and February 22, 1870 ‘The gradual rise of the zero during 
twenty-nine years was shown by a diagram the ordinates repre- 
sentmg divisions etched on the glass stem, each corresponding to 
sky of a degree Fahienhert —Mi Wiliam H Johnson, BSc, 
read a paper ‘‘ On the Influence of Acids on Iron and Steel,” in 
which he showed the general effects of acid , its effects on the 
weight , on the breaking strain and elongation, effect of pyro- 
ligneous acid , effects of acids on copper and brass , and of zinc 
on iron 
PARIS 


Academy of Sciences, March 17, M. de Quatrefages, pre- 
sident, in the chair —The followmg papers wereiead On the 
theory of the movement of Jupiter, by M Le Vernier —-The 
transit of Venus—method for obtaining the moment of contact 
by photogiaphy, by M Janssen ‘Lhe author suggests the 
use of a photographic plate cut ın the form af a disc, and made 
to revolve By this means a number of photographs can be 
obtamed with very minute intervals of time between each expo- 
sure —On the heat produced by the mixture of the hydracids 
with water and on the molecular volumes of their solutions, by 
M Berthelot The acids experimented on were the hydrochloric, 
hydrobromuc, and hydnodic The author decides that these 
acids and then compounds give rise to similar amounts of mole- 
culai work —-On new applications of the principles of the navi- 
gation sluice to oscillaung columns of liquid, by M A de 
Caligny —On a shock of earthquake observed at Florence on 
March 12, 1873, by M de Tchihatchef The shock was observed 
at gh 5m p.m, it did not last more than half a second, and its 
duection was S E toN W , ba: 725mm —M Secchi presented 
his memoir “On the Distribution of the Promimences on the 
Solar Disc, and on the stady of the Spots ”—On barometic 
changes and then connection with magnetic variations, by M J A 
Broun —New experunents on singing flames, by M. F Kastner 
-— Observations on the theory of solar cyclones, by M E Vicane 
The author iaised several objections to M Faye’s theory 
of the sun, and promised to eaplain his own hypothesis shortly , 
this, he said, was simply that of Wilson —On ‘‘ Spectrometry ,” 
Spectronatrometiy, by MM P Champion, Hf Pellet, and M 
Giener The authors described an instiument for the spectro- 
scopic estimation of minute quantities of sodium The principle 
depended on the compauson of a sodium flame in which a 
known quantity of sodium was being heated with the flame 
coloured by the substance the sodium in which it was required 

ə know The appaiatus described was somewhat complicated, 
wut the principle upon which 1c worked was the use of a gradu- 
ated compensating wedge of coloured glass M Janssen made 
some observations on the process --Observations on M. Gernez’s 
recent note on the crystallisation of supersaturated solutions, by 
M Ch Violette——On the methods of increasing the length of 
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bones end stopping their growth, by M Oller On the ana 
tomy of Comatula rosacea, by M Edm Perrier On a deposi 
of fossil mammiferze near Lapsista, Macedon, by M Gorceix 
“On polyheduic concamerations,” by M G Perry 
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. THURSDAY, MARCE 27 


Rovau Socrery, at 8 30 —The Radiation of Heat from the Moon, the Lav 
of its Absorption by our Atmosphere, and of its Variation in Amount with 
her Phases (Bacheriin Lecture) Earl of Rosse 

SOCIETY or ANTIQUARIES, at 8 30 —Election of Fellows 

ROYAL Institution, at 3—Coalandits Products A V Harcourt 


FRIDAY MARCH 28 


Roya. INSTITUTION, at 9 —Force and Energy Prof Clifford, 
QurKerr CLUB, at 8 
ROYAL Cot Lce or SURGEONS, at 4 —Extinct Mammals Prof Flower 


SATURDAY, Marcu 29 
Rovat InsTITUTION, at 3 —Darwin’s Philosophy of Language Prof Ma 


Muller 
MONDAY, MARCH 31 
LONDON INSTITUTION, at 4 —Fungoid Organisms Prof Thiselton Dyer 


TUESDAY, ÅPRI t 


ROYAL INSTITUTION, at 3-~Iorces and Motions of "the, Body Pro. 
Rutherford 

ANTHROPOLOGICAL SOCIETY, at 8 —Notes on the Collection of Peruvia 
Skulls and Pottery lately recen ed from Consul Hutchinson Prof Bus 
and Dr Barnard Davis —On the Natives of Vancouver's Island Richar 
King —On1 Human Skull from Birkdale, Southport T M Reade 

Society oF BIBLICA. ARCHMOLOGY, at 8 30 

ZoouocicaL Sociery, at 8 30 -On the Brain and a portion of the nervou 
system cf Pedienlus capitis Dr J S Bowerbank —Notes on the gener 
of Turtles (Ozacofedes) and especially on their skeleton and skulls D 
J E Gray —Descriptions of three new species of Flymg Squirrels D: 
A Gunther 

ASIATIC SOCIETY, at 3 : 


WEDNESDAY, APRIL z 


Socirty or ARTS, at 8—On Economy of Fuel for domestic purposes 
Capt Douglas Galton, 

LONDON INSTITUTION, nt 7 —Courts of Special Commercial Jurisdiction 
N H Paterson 

Rovan Microscoptcan Soctery, it 8 —On a new Calidina with the resu 
of expeiirments on the desiccation of Rotifers H Davis—On the Devi 
lopment of the Sturgeon’s facial arches W K Parker 


THURSDAY, APRIL 3 


CHEMICAL SOCIETY, at 8 —A way of exactly determining the specific gravi 
of Liquids, Dr H Sprengel —On Cymene from various sources 
C R A Wright —Reseirches on the action of the Copper-zinc couple ¢ 
organic bodies, 1I —On the iodides of Amyl and Methyl J H Gladstor 
and A Tribe —-Contributions from the Laboratory of the London Institi 
tution, No XI ~—Action of the acid chlorides on Nitrates and Nitrite: 
Dr H G Armstrong 

LINNBAN Society, at 8 —On new Indian Pishes Surgeon Mayor F Da 
-Qn the Fung: of Ceylon Rev M J Berkeley and C E Broome 

ROYAL INSTITUTION, at 3 —-Coal and its Products A V Harcourt 
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ORIGIN OF CERTAIN INSTINCTS 


T writer of the interesting article ın NATURE 
of March 20 doubts whether my behef “that many 
of the most wonderful instincts have been acquired, mde- 
pendently of habit, through the preservation of useful 
variations of pre existing instincts,’? means more than 
“that in a great many instances we cannot conceive how 
the instincts originated.” This in one sense 1s perfectly 
true, but what I wished to bring prominently forward was 
simply that in certain cases instincts had not been ac- 
quired through the experience of their utility, with con- 
timued practice during successive generations, I had in my 
mind the case of neuter insects, which never leave off- 
spring to inherit the teachings of experience, and which 
are themselves the offsprmg of parents which possess 
quite different instincts The Hive-bee is the best known 
instance, as neither the queen nor the drones construct 
cells, secrete wax, collect honey, &c If this had been 
the sole case, it might have been maintained that the 
queens, like the fertile females of humble-bees, had in 
former ages worked like the present neuters, and had 
thus gradually acquired these mstincts, and that they 
had ever afterwards transmitted them to their sterile off- 
spring, though they themselves no longer practised such 
instincts But there are several species of Hive-bees 
(Apis) of which the sterile workers have somewhat diffe- 
rent habits and instincts, as shown by their combs 
There are also many species of ants, the fertile females 
of which are believed not themselves to work, but to be 
served by the neuters, which capture and diag them to 
their nests , and the instincts of the neuters ın the diffe- 
rent species of the same genus are often different All 
who believe in the principle of evolution will admit that 
with social insects the closely alhed species of the same 
genus are descended from a single parent-form , and yet 
the sterile workers of the several species have somehow 
acquired different instincts This case appeared to me 
so remarkable that I discussed 1t at some length in my 
“ Origin of Species ,” but I do not expect that anyone who 
has less faith in natural selection than I have, will admut 
the explanation there given Although he may explain 
in some other way, or leave unexplained, the development 
of the wondrous instincts possessed by the various sterile 
workers, he will, I think, be compelled to admit that they 
cannot have been acquired by the experience of one gene- 
ration having been transmitted to a succeeding one, I 
should indeed be glad 1f anyone could show that there was 
some fallacy in this reasoning It may be added that the 
possession of highly complex instincts, though not de- 
rived through conscious experience, does not at all pre- 
clude insects bringimg mto play their individual sagacity 
in modifying their work under new or peculiar circum- 
stances , but such sagacity, as far as inheritance 1s con- 
cerned, as well as their mstincts, can be modified or 
injured only by advantage being taken of variation in the 
minute brain of their parents, probably of their mothers 
The acquirement or development of certain reflex 
actions, in which muscles that cannot be influenced by 
the will are acted on, 1s a somewhat analogous case to that 
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of the above class of instincts, as I have shown in my re- 
cently published book on Expression , for consciousness, 
on which the sense of utility depends, cannot have come 
into play in the case of actions effected by involuntary 
muscles The beautifully adapted movements of the iris, 
when the retina 1s stimulated by too much or too little 
light, is a case in pomt, 

The writer of the article in referrmg to my words 
“the preservation of useful variations of pre-existing 
instincts” adds “ the question 1s, whence these variations?” 
Nothing 1s more to be desired in natural history than 
that some one should be able to answer sucha query. 
But as far as our present subject is concerned, the 
writer probably will admit that a multitude of variations 
have arisen, for instance ın colour and ın the character 
of the hair, feathers, horns, &c, which are quite mde- 
pendent of habit and of use in previous generations 
It seems far from wonderful, considering the com- 
plex conditions to which the whole organisation 1s ex- 
posed during the successive stages of its development 
from the germ, that every part should be lable to occa- 
sional modifications the wonder indeed is that any two 
individuals of the same species are at all closely alike 
If this be admitted, why should not the brain, as well as 
all other parts of the body, sometimes varyin a slight 
degree, independently of useful experience and habit? 
Those physiologists, and there are many, who believe 
that a new mental characteristic cannot be transmitted 
to the child except through some modification of that 
material sub-stratum which proceeds from the parents, 
and from which the brain of the child 1s ultimately deve- 
loped, will not doubt that any cause which affects its 
development may, and often will, modify the transmitted 
mental characters. With species in a state of nature such 
modifications or variations would commonly lead to the 
partial or complete loss of an instinct, or to its perver- 
sion, and the mdividual would suffer Butif under the 
then existing conditions any such mental variation was 
serviceable, it would be preserved and fixed, and would 
ultimately become common to all the members of the 
species 

The writer of the article also takes up the case of the 
tumbling of the pigeon, which habit, if seen in a wild 
bird, would certainly have been called instinctive , more 
especially 1f, as has been asserted, it aids these 
birds in escaping from hawks He suggests that 
it “is a fancy instinct, an outlet for the overflowing 
activity of a creature whose wants are all provided 
for without any exertion on its part,” but even on 
this supposition there must have been some physical 
cause which induced the first tumbler to spend its over- 
flowing activity ın a manner unlike that of any other bird 
inthe world The behaviour of the ground-tumbler or 
Lotan of India, renders ıt highly probable that in this 
sub-breed the tumbling 1s due to some affection of the 
brain, which has been transmitted from before the year 
1600 to the present day. It 1s necessary gently to shake 
these birds, or in the caseof the Kalmt Lotan, to touch 
them on the neck with a wand, in order to make them 
begin rollmg over backwards on the ground This 
they continue to do with extraordinary rapidity, until they 
are utterly exhausted, or even, as some say, until they 
die, unless they are taken up, held im the hands, and 

AA 


418 l NATURE [April 3, 1873 





soothed , and then they recovei Itıs well-known that cer- | sense which 1s quite absent ın us We must bear in 
tain lesions of the br11n, or internal parasites, cause animals | mind that neither a compass, nor the north star, nor any 
to turn incessantly round and round, either tothe right or | othe: such sign, suffices to guide a man to a particular 
left, sometimes accompanied by a backwaid movement , spot through an intricate country, or through hummocky 
and I have just read, through the kindness of Dr Brunton, | ice, when many deviations from a strught course are 
the account given by Mr W J Moore (/adzan Medical | nevitable, unless the deviations are allowed for, or a sort 
Gazette, Jan and Feb 1873) of the somewhat analogous | of “dead reckoning” 1s kept All men ate able to do this 
result which followed from pricking the base of the brain , in a greater or less degree, and the natives of Siberia 
of 4 pigeon with a needle Burds thus treated roll over | apparently to a wonderful extent, though probably in an 
backwards in convulsions, 1n exactly the same manner as | unconscious manner This 1s effected chiefly, no doubt, 
do the ground-tumblers , and the same effect 1s produced | by eyesight, but partly, perhaps, by the sense of muscular 
by giving them hydrocyanic acid with strychnine One | movement, in the same manner as a man with his eyes 
pigeon which had its brain thus pricked recovered per- | blinded can proceed (and some men much better than 
fectly, but continued ever afterwards to perform summer- | others) for a short distance in a neaily straight line, or 
saults lke a tumbler, though not belonging to any | turn at right angles, or- back again The manner in 
tumbling breed The movement appears to be of the | which the sense of direction is sometimes suddenly dis- 
nature of a recurrent spasm or convulsion which throws | arranged in very old and feeble persons, and the feeltng of 
the bird backwards, as in tetanus, ıt then recovers Its | strong distress which, as I know, has been experienced by 
balance, and 1s again thrown backwards Whether this | persons when they bave suddenly found out that they have 
tendency originated from some accidental injury, or, as | been proceeding in a wholly unexpected and.wrong duec-- 
seems more probable, from some morbid affection of the | tion, leads to the suspicion that some part of- the brain 1s 
brain, cannot be told, but at the present time the affec- | specialised for the function of direction Whether animals 
tion can hardly be called morbid ın the case of common | may not possess the faculty of keeping a dead reckoning 
tumblers, as these birds are perfectly healthy and seem to | of their course in a much more perfect degree than can 
enjoy performing their feats, or, as an old writer expresses | man, or whether thts faculty may not come ito play on 
it, “showing like footballs in the arr” The habit appa- | the commencement of a journey when an animal 1s shut 
rently can be controlled to a certain extent by the will | up in a basket, I will not attempt to discuss, as I have not 
But what more particularly concerns us 1s that itis strictly | sufficient data 

mherited Young birds reared in an aviary wh.ch have I am tempted to add one other case, but here again I 
never seen a pigeon tumble, take to it when first let | am forced to quote from memory, as I have not my books 
free The habit also varies much in degree ın different | at hand Audubon kept a pinioned wild goose in confine- 
individuals and in different sub-breeds, and ıt can be | ment, and when the period of migiation arrived, 1t became 
greatly augmented by continued selection, as seen im the | extremely restless, lıke all other migratory birds under 
house-tumblers, which can hardly mse more than a foot | similar circumstances , and at last ıt escaped The poor 
or two above the ground without going head over heels in | creature then immediately began its long journey on 
the air Fuller details on tumbler-pigeons, may be found | foot, but its sense of direction seemed to have been per- 
in my “Variation of Animals under Domestication,” | verted, for imstead of travelling due southward, ıt proceeded 


vol.1 pp 150, 209. in exactly the wrong direction, due northward. 
In conclusion, from the case of neuter insects, of cer- CHARLES DARWIN 


tain reflex actions, and of movements such as those of the 
tumbler-pigeon, ıt seems to me in the highest degree 
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probable that many instincts have originated from modi- CURT AA ATES 

fications or variations in the brain, which we in our I] 

inorance most improperly call spontaneous or acci- E resume our remarks at the point at which we left 
dental , such variations having led, independently of ex- off last week, ze the uncomfortable one of the 


perience and of habit, to changes in pre-existing instincts, | killed and wounded in the great annual battles on the 
or to quite new instincts, and these proving of service to | Thames. 


the species, have been preserved and fixed, being, how- Of the 294 men who rowed ın the 26 races taking place 
ever, often strengthened or improved by subsequent | between the years 1829 and 1869 (both inclusive), 39 men 
habit, have died, or rather we should say 40, for one other 


With regard to the question of the means by which | death has occurred, apparently since the introductory 
animals find their way home from along distance,a striking | portion of the work was written, and the tables in the 
account, m relation to man, will be found in the English | appendix were compiled, and we aie assured on the 
translation of the Expedition to North Siberia, by Von ! authority of elaborate statistics and the logic of averages, 
Wrangell He there describes the wonderful manner im | that, in compaiison with other portions of the civil com- 
which the natives kept a true course towards a particular | munity, this 1s a very moderate death-rate ,-Of the dis- 
spot, whilst passing for a long distance through hum- | eases which have carned off ın youth or-early manhood 
mocky ice, with incessant changes of direction, and with | these 40 men, we will only instance one kind, as being the 
no guide in the heavens or on the frozen sea He states | only one with which boat-racing can presumably be con- 
(but I quote only from memory of many years standing) | nected, namely consumption, “and other diseases of the 
that he, an experienced surveyor, and using a compass, | chest ” to these perhaps may be added “heart affec- 
failed to do that which these savages easily effected | tions.” Of the former there are 9, of the fatter 3, in all 12 
Yet no one will suppose that they possessed any special We are assured, again, that this percentage 1s a mode- 


mM 


April 3, 1873] NATURE 419 








rate one, that these ailments aie still more exacting, not | will stand out at once, relieved from all Jet or hindrance, 
only with other portions of the “civil community,” but fiee, freer than any other, because it 1s exempted from 
also with the seamen of the Royal Navy, and with the the acczdenfs that he in the path of others Correct these, 
men who fill the ranks of the army, and notably so of the and the tripartite list which Dr Morgan has supplied of 
Guards , it being notorious that men of tall stature are benefited, uninjured, and injured, would be transformed 
more liable to be attacked by, and less able to resist, mto one uniform list of the first-mentioned only, for every 
diseases of this nature than men of more compact build , one would be benefited who pursued this pastime 
But here we must confess that this portion of the book In the contest which to ¢k place on the Thames last week 
does not leave upon our minds quite so comfortable an the points which would probab'y strike an ordinary spec- 
Impression as we coulddesire It 1s felt throughout that , tator most forcibly would be these —first, the length of 
the parties compared have little in common tn the essen- | the course (four and a quarter miles), and second, the short- 
tials that make such comparisons valuable True the | ness of the time in which the boats covered the distance 
University Oars as a rule are tall, above the avei.age | (not quite 20 minutes), and he would probably think that the 
height even of men in their own rank of life , but they are | first was too long, and if he did not actually think that 
“ picked” men—picked for strength as well as stature— | the second was too short (for who admits that a race can 
picked for physical power already proved—-whose whole : be run or rowed too quickly’), he would marvel all the same 
life from infancy up to manhood has been one varied at its performance, and wonder how men could propel 
series Of all that art, nature, and science could bring to ' a boat over such a long course in sucha short space of 
bear favourably upon their growth and development | time Whether the course could be shortened with 
While on the other side do we not find the reverse of ' advantage, and yet sufficiently test the crews, we will not 
these conditions prevailing ? does not the author himself, '` here discuss, although we think it is open to discussion , 
elsewhere, describe with painful emphasis the wretched and howit ıs possible to propel a boat over it in the 
forms, stunted frames, unhealthy occupations and debas- | above-mentioned time, 1s only to be explained by one 
ing habits of a large portion of the “civil community ,” | means, 22, by a critical examination of the boat itself, 
and 1s it not notorious that soldiers in regiments where | and, let us add, a glance at its crew In the latter he 
height of stature 1s the chief requisite, were probably | will see eight as fine young men as he probably eve: saw 
throughout their growing time subject to privations in ' in his life before, in the former he will see a machine 
food and clothing and housing, which coupled with rapid } bearıng no resemblance to anything he ever saw afloat, 
growth, and their surroundings after enlistment, presented | either on river, lake, or sea, or possessing ın shipe, or 
the very conditions most favourable to the development | size, or bulk, or weight, any of the proportions which other 
of the diseases in que>tion ? boats possess so slm for its lengh, so straight, so 
While expressing an opinion of qualified satisfaction | sharp! constructed at all points to cleave the water like 
with the comparisons instituted, we can 1n no way question , a knife-blade! fitted out at all points to save every frac- 
the accuracy of the figures given , but we must record our | tion of weight in rowing or steering gear, to utilise and 
feeling, which we believe will be one generally felt, that | concentrate every ounce of propelling power exerted by 
such evidence fails in accomplishing the purpose for { the oarsmen from stroke to bow 
which ıt was advanced Now although the perception of this may to some 
We have stated our belief that, could the truth be | extent explain the extraordinary rapidity of the race, ıt 
ascertained, as many or more injuries would be found to | will not remove from the spectators mind the idea of its 
have occurred ın the same space of time (a similar number | severity. To him it will sull appear that the work will 
of men having been so engaged) in hunting, at foot-ball, | have been tremendous, and he 1s nght the work was 
or at cricket , probably too as many of these injuries | tremendous, though not perhaps m the manne: o1 of the 
would have proved fatal But in stating thts we are | kind which he imagines, or of what 1s commonly under- 
brought face to face with the fact that, in all instances of | stood when the word work ıs used 
hurt or of injury so sustained, they would arise from ‘In rowing, asın some other exercises, where the volun- 
accidents, But this 1s not the case with the injuries | tary muscles of the trunk and of the upper limbs are 
which spring from Boat-racing , here, be they trifling or | engaged, the breath 1s “held” ın the lungs during the 
be they severe, be they few or be they many, they seem | muscular effort, in order to keep the chest distended, or 
to be the natural outcome of the exercise itself, | firm, or as it 1s technically called, “ fixed,” that these 
not a hurt, in a sense in which we commonly use that | muscles may have firm and unyielding points of attach- 
word, of bruise, or break, or strain, and to which | ment during the contractile efforts—fixed fulcra for their 
we may apply support o1 remedy, but an unknown | leveis, and when this is prolonged or repeated over 
evil, unfelt, unsuspected, at the time, but to which | any considerable space of time, ıt becomes a highly 
existence has -been given—to be developed in after-hfe, | disturbing influence to respiration, and doubly so if the 
when we least suspect it, and are least able to cope with | exercise be one which greatly augments the respiratory 
its advances Now the question which presents itself | requirement, for the act of fixing the chest 1s accom- 
here to us, and must present itself to any one who cares | plished by tetaining the chest at its point of expansion, 
for the continuation of this favourite exerci$e and yet would | when in the natural order -of respiration it would be 
free 1t from this grave drawback—is this Are these | collapsing And while in ordinary effortless breathing, 
injuries, these evils evitable? Yes, we answer, at | OF In exercises where the lower lumbs are solely or T 
once, and without reservation or qualification, to two employed, such as walking or running, the inspiration an 
points of misconception only 1s hurt or injury m these expiration follow each other in uninterrupted succession—~ 
contests to be attributed correct these and this exercise | each occupying about the same space of time as the other, 
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and the two constituting the entire process—in rowing, 
both these acts are hurried over during that time in which 
the muscles are relaxed, z¢, towards the close of the 
stioke, and on the rapid forward dart of the body pre- 
paratory to another , when the breath 1s again held and 
the chest fixed during the muscular effort Now in 
ordinary breathing the rate 1s, to a full statured man, 
from 16 to 20 inspirations per minute, while the racing 
pace ıs 40 per minute, or more, and we have seen that 
the breathing is regulated by the stroke, a breath for each, 
and these are at 40 amimute! But we have also seen 
that although there 1s a breath for every stroke, still the 
double process of inspiration and expiration does not 
occupy the whole of even this brief space of time, being 
accomplished during the momentary muscular relaxation 
towards the end of the stroke and the forward reach of 
the body preparatory to another, greatly augmenting the 
rate at which this double process 1s performed.” Truly 
the spectator was right in thinking a boat-race to be 
tremendous work, for so it 1s, as regards heart and lungs, 
at any rate 

And now with reference to the seco1.d aspect of boat- 
racing, 1ts demancs upon the muscular energies of the 
body, the aspect which piobably the spectator had in 
view when impressed by the probable amount of “work” 
of the race. Now will he be relieved or will he be disap- 
pointed to learn that the work to be done, the muscular 
exertion to be undergone, 1s very slight mdeed,—certainly 
not more than, ifso much as, was undergone by any one of 
the thousands who ran the distance shouting on the banks 
Perhaps his examination of the boat and boating gear has 
prepared him for some such revelation, perhaps it has 
not, but we can assure him that its accuracy has been 
proved, not only by ow. own long personal observations 
of 1ts mode of action and consequent results upon the 
frames of the men themselves, but by practical and 
theoretic tests of the most searching k:nd, instituted by 
men of unquestionable ability for the office, and of un- 
questionable freedom from prejudice or bias 

We have doubted whether this would bea relef or a dist 
appointment to theordinary spectator , nor have our doubts 
been restricted to him Others whose practical know- 
ledge of the art and exercise of rowing is great have also 
found it embarrassing how to receive this announcement 
For ourselves, we regard it as an evil, although not one 
without a remedy But not only ıs the muscular effort alto- 
gether disproportionate to that of the organs of circula- 
tion and respiration, but inadequate in its amount to de- 
velop and sustain to their full capacity the frames of the 
men engaged therein, when rowing 1s practised for 
exclusive exercise it 1s found that this muscular exer- 
tion, inadequate as it 1s, 1s also very irregularly and 
partially divided, very unequally distributed among the 
several portions of the body Thus, we quote again from 
our former source — 

“A little examination will prove, I think, what at first 
may not have been surmised, that the legs have the 
largest share of the work m rowing, for while all other 
parts employed, back, loins, and arms, act somewhat in 
detail and im succession, the legs act continuously 
throughout the stroke, and the individual efforts of each, 
and the concentrated efforts of all the other parts of the 


body employed are transmitted through them to the point 
of resistance—the stretcher It will be found also 
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that the stroke 1s nearly finished before the contractile 
efforts of the arms aie in any degree engaged, namely, 
when the trunk reaches the vertical line, and they are 
called in to finish the stroke, and to turn and run out the 
oar on the forward reach of the body preparatory to 
another Rowing thus gives employment to a large por- 
tion of the back, more to the loms and hips, and most of 
all to the legs, but it gives Itttle to the arms, and that 
chiefly to the fore-arm, and least of all to the chest” 


At this point Dr Morgan’s views and our own do not 
run quite parallel, but the divergence 1s not so great as 
at first sight may appear, and almost seems the ex- 
pression of the impatience of the Oarsman at anything 
which might be construed as a hint that rowing 
had a fault or a defect of any kind whatever, than the 
decision of the Physician on a question which he had 
considered, It may be a loss sometimes, perhaps, to 
have more qualifications than one for judging or writing 
on a given subject. Thus we recognise the physician 
when he admits the importance of the development of 
the chest by muscular exertion, admits that in so doing 
we do not merely increase 1ts muscular coverings, but 
actually expand the walls of the thoracic cavity, giving 
ample space for the organs contained therein to perform 
their all-important functions, nay, that these organs them- 
selves are endowed with increased bulk, vigour, and power 
by the same means but here the oarsman crops up, and 
he contends that all these good things are to be obtained 
by practice at the oar, for that rowing does give thts m- 
valuable muscular exertion to the chest. Agan, we re- 
cognise the physician, acknowledging the substantiated 
facts of physiological inquiry when he admits that the 
chest receives its muscular action through the arms, but 
again the oarsman contends that in rowing the arms do 
have energetic work to perform adequate to this task; 
nay, that in his own experience, when captain of his 
college boat, “he has seen the biceps expand and the 
forearm increase in girth,” the latter probably, but the 
former——well, they must have rowed in very bad style to 
cause this development! But scarcely 1s this avowal 
made when some doubt as to the propriety of the admis- 
sion seems to be felt, and the subject ıs disposed of by 
the following remark. “Tms is an inquiry which I do 
not mean to inflict upon my readers Itis of more im- 
terest to the student of anatomy than to the general 
public,” probably this ıs the case, possibly it ıs not of 
great interest to either, but how about the rower? It is 
with him we are now concerned, and we opie it 1s to him 
of very great importance indeed 

While we are engaged im fault-finding we will go as far 
as the paragraph following that from which we have just 
quoted, and ın which we find the same kind of partial 
reasoning He proceeds to say — 

“Let us then consider in what way the chest ıs affected 
by bodily labour, when the muscles are called into 
activity, whether in rowing, or running, or in such a 
course of gymnastics as 1s now wisely required for young 
recruits We find that, in the first place, the parts more 
especially exercised acquire additional bulk, grow both 
larger and stronger , and secondly, we observe that the 
circumference of the chest is increased, ıt becomes wider 
and deeper I have looked over numerous statistics so 
tabulated as to show the physical value of gymnastic 
instruction, and these tables all agree in showing that 


there ıs under such circumstances a coincident develop- 
ment both of muscle and of chest,” 
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No doubt “the statistics so tabulated” give the results 
which the author has seen, for are not such statistics, after 
being inspected by the medical officers of the army, 
regularly forwarded to the Adjutant-General of the forces 
for his information? but what has thisto do with boat- 
racing or running? These three exercises are as 
different ın character and as different in their de- 
mands upon the physical energies of the human body 
in their practice, and in the results of their practice, 
as it is possible to conceive , and who that had m- 
vestigated these three modes of muscular exertion would 
thus run them together for the purpose of showing their 
value or the results of their practice on the development 
of the chest? If the development of the chest 1s mainly 
due to the muscular exertions of the arms, how can run- 
ning develop it, unless a man run upon “all fours?” When 
organising this “course of gymnastic instruction for 
recruits,” we held ever before us a principle precisely the 
opposite to that 
which regulates 
either good 
running or row- 
ing In these, 
sameness of ac- 
tion, from the = ; 
start till the hal ee = 
close of the ex- = 
ercise, prevails, 
in the gymnas- 
tic course it 1s 
variety, the 
course embrac- 
ıng several 
hundreds of ex- 
ercises, requir- 
ing different 
degrees of ef- 
ort, executed at 
different rates 
of speed, em- 
ploying every 
portion of the 
frame, and not- 
ably the upper hmbs and trunk of the body— exercises 
all tested and proved to accomplish given results, on 
thousands of men, and over many years of careful ob- 
servation, long before they were embodied by us in our 
military system These three exercises shou'd be esti- 
mated each by itself, and allowed to stand on its own 
feet No real or permanent advantage can accrue to 
any of them by being thus lumped together, the more 
especially as they are in their nature so dissimilar 
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The Earth a Descriptive History of the Phenomena of 
the Life of the Globe 2 vols, with numerous maps and 
illustrations, 

The Ocean, Atmosphere, and Lafe. Beng the Second 
Series of a Descriptive History of the Phenomena 
of the Life of the Globe. 2 vols, with numerous 
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maps and illustrations. By Elisée Reclus. Translated 

by the late B B. Woodward, M.A, and edited by 

Henry Woodward, British Museum (Chapman and Hall 

1871 and 1873 ) 

I 
JT 1s at length beginning to be acknowledged on all 
hands that no system of education can be pro- 

nounced perfect without a recognised position being as- 
signed to the study of science It cannot, of course, be 
supposed that in the ordinary curriculum, say of a uni- 
versity education, the various subjects of scientific study 
can obtain that exclusive attention which ıs required, in 
order to master them , but itis of the highest importance 
that, by the introduction and use of suitable text-books, 
the mind of the youthful and ardent lover of Nature in 
her various phases should be directed and prepared for 
entering upon those more minute studies and exhaustive 
researches ın reference to particular subjects ın the wide 
field of scienti- 
fic inquiry, by 
which alone he 
can hope to 
force Nature 
to disclose her 
secrets 

Such a text- 
book we have 
in the work 
now before us 
—for these four 
volumes really 
form one entire 
work—a most 
admirable tran- 
Slation of a 
treatise on the 
earth and its 
phenomena by 
the eminent 
Fiench savant, 
M Elhsée Re- 
clus, the result 
of more than 
fifteen years’ careful study, travel, and research The 
translation 1s by the late Mr B B Woodward, the 
Queen’s librarian at Windsor Castle, and edited since 
his death by his brother, Mr Henry Woodward, of 
the British Museum Notwithstanding the editor's 
apology, the work suffers but little from its appear- 
ance in an English dress, in fact, the translation 
has been carned out with such remarkable success, 
that 1t possesses all the merits of an original English 
work ‘The constitution and phenomena of the planet 
in which we live are subjects of the deepest interest 
and importance to us all, and, to the earnest and 
thoughtful seeker after knowledge, present marvels on a 
scale of grandeur and magnitude far beyond the compre- 
hension of the mere superficial observer As M Reclus 
says — 


“True enough that the earth is nothing but an almost 
impalpable grain of dust to the vision of the astronomer 
scanning the nebulz ın the field of his telescope, but ıt 1s, 
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nevertheless, quite as much worthy of study as any 
other of the heavenly bodies. If it does not possess 
magnitude of dimensions, it presents an infinite variety 
in all its details. Whole generations, living one after the 
othe: upon its face, might pass their ives in studying its 
phenomena, without comprehending all their full beauty 
There ıs not even any special science, having for its aim 
some portion of the terrestrial surface, or some particular 
series of its products, which does not present to our 
savans an inexhaustible field of inquiry” 

The two first volumes of the work, to which alone we 
must at present confine our attention, consist of four main 
divisions—(1) on the earth as a planet, (2) on the land, 
(3) on the circulation of water, and (4) on subterranean 
forces The first division treats of the form, structure, and 
motion of the earth, explaining with great lucidity the 
different theoties respecting its format.on 

M Reclus then proceeds to give an outline of the 
geological history of the earth as exhioited by the strati- 
fication of rocks In places where the strata have re- 
mained undisturbed by the action of the sleepless forces 
ever at work upon the earth’s crust, ıt 1s possible to see 
the strata in their regular order of succession, giving, as 
1t were, an abstract of the earth’s geological history 
Probably the most remarkable mstance ın point is to be 
found in the “ Pyramid Mountain,” the sketch of which 
is taken from the famous “ Pacific Railroad Report ” 

The second division treats of the form and distribution 
of the continents, and points out the wonderful harmony 
and analogy which prevail in the coniguration of cont- 
nents and oceans, the arrangement and peculiarities of 
mountain ranges, the origin of valleys, ravines, gorges, 
and other depressions of the earth’s surface The ques- 
tion of the ongin of mountains and valleys ıs still, 
generally speaking, an open one amongst geologists , but, 
nevertheless, with regard to valleys and ravines, one can 
in many cases distinctly perceive that their formation 1s 
due to the ceaseless action of water through countless 
ages, mountain torrents cutting their way even through 
vast mountain cnains Nothing can convey a more 
impressive idea of the tremeadous power of water as a 
natural agent, than the wonderful cafions of Mexico, 
Texas, and the Rocky Mountains, where the torrent may 
be seen rushing along through the incision it has cut out 
for itself in the hard rock at a depth of several thousand 
feet between perpendicular walls., The greatest of these 
cafions, that of the Colorado, 1s 298 miles ın length, and 
its sides rise perpendicularly to a height of 5,000 or 6,000 
feet. Valleys at their commencement usually assume the 
form of amphitheatres in a degree more or less marked 

The most regular in form are to be seen in the Central 
Pyrenees. “The most remarkable, on account of their 
vast dimensions and the snow-clad terraces which surround 
them, are the ozdées (boilers) of Garvarnie. Estaubé, and 
Troumouse, which the slow action of centuries has hol- 
lowed out in the calcareous sides of the mountains of 
Marboré Undulating tracts of pasture-land furrowed 
by torrents, prodigious walls rising to 1,500 or even 2,000 
or 3,009 feet in almost perpendicular height, giganuc 
steps on which whole nations might find room to sit, 
cascades which either spread out over the precipice and 
float away in a diaphanous veil of mist, or rush down into 
the valley like an avalanche ; the high summits, glittering 
with unstained snow, which rear their heads high above 


NATURE 


[April 3, 1873 


the wall of cliffs, as 1f to look over the inclosure—all these 
features we find combined far in the recesses of these 
solitary mountains, so as to render the Pyrenean amphi- 
theatre one of the grandest fad/eaux in Europe” In the 
third division, on the circulation of water, the author 
discusses at considerable length the phenomenon of snow- 
fall on mountain hetghts, the successive stages through 
which che snow-field passes into the glacter form, the 
structure and phenomena of glaciers, subjects towards 
the elucidation of which Prof. Tyndall has made such 
valuable contributions The cause of the intersec- 
tion of crevasses in glaciers 1s fully explained. A 
marginal crevasse, as 1s well known, first appears in a 
directian tending up the stream of the glacier, it is then 
carried round by the current until it inclines in a down- 
stream dnection, and is then intersected by another 
crevasse opening like the first in an up-stream direction, 
The process 1s repeated until the numerous intersecting 
crevasses form a complete labyrinth. 

After several very interesting chapters upon the subject 
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Fic 2~-Plan and section of the volcano of Rangitoto a Declivities of tuff, 
4 Cone of lava , c Pyramid of Sconz 

of springs in their different varieties, the remainder of 
this division is devoted to the discussion of lakes and 
rivers, and here we find the fact carefully explained and 
illustrated that the hydrographical systems in different 
parts of the world exhibit the same relative harmony and 
order as the forms of the continents The chapters ex- 
plaining the process of the formation of deltas, by what 
are aptly termed “ working rivers ” ( feuves travailleurs), 
are especially worthy of attention, and will be found to 
contain a collection of maps and diagrams in illustra- 
tion of this branch of the subject 

The last division, on subterranean forces, contains some 
of the most interesting chapters of the whole work, being 
devoted to the consideration of the most mysterious and 
appalling of terrestrial phenomena, namely, volcanic 
eruptions and earthquakes. Science has not yet suc- 
ceeded in establishing any definite theory respecting the 
origin of volcanic eruptions, although most valuable con- 
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tributions have been made to this branch of scientific 
study by Prof Palmieri, who so courageously stuck to his 
observatory on Mount Vesuvius throughout the whole of 
the tremendous eruption of 1872 The symmetrical form 
of the craters of many volcanoes is very remarkable, in 
some instances the outline of the cone and crater being 
absolutely perfect ın its symmetry, as in the case of the 
volcano of Rangitoto, of which a plan and section here 
reproduced ts given ın the work, 

Our space forbids our entering more fully at present into 
the merits of these interesting volumes GI F.C, 





LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents No notice is taken of anonymous 
communications | 


Dana on Corals 
A REPLY TO THE CRITICISM of Mr. DUNCAN 


IN a criticism of Prof Dana’s work on Corals and Coral 
Islands, printed in a recent number of NATURE (vol vn p 119), 
Mr Duncan has seen fit to mention my name and certain of my 
views adopted by Dana in a somewhat discourteous manner I 
therefore beg leave to reply, as briefly as possible, to some of his 
strictures, which are both erroneous and unjust 

Concerning the general character and plan of Dana’s book it 
1s not my intention to say anything, for those are matters which 
chiefly concern the author and publishe: Itis to be presumed 
that they know, quite a» well as any critic, the kind ot bouk 
deman ‘ed by he public—at least by the American public—and 
experience every day shows the errors of critics in this respect 
Certainly few authors have had more extensive and successful ex- 
pelience in writing strictly scientific books fur the public than 
Prof Dina 

Mr Duncan criticises the introduction of bnef notices and 
descriptions of “animals which are not corals, and which m no 
way affect o1 produce coral reefs or lands,” evidently alluding 
to the Actinie, Ilydroids, and Bryozoa, for he says, “all the 
notices and descriptions of the Actinie and Llydroidea might have 
been omitted, as they only confuse the subject” Surely Mr 
Duncan ought to know, and if he does, should not igz.o1e the 
fact, that Mullepora, and the allied genera, are true Hy droids, 
and at the same time form large and abundant corals, which con- 
tribute very largely to the formation of cural reefs and islands 
both in the Atlinnc and Pac fic Oceans Morcover, tms im- 
portant fact 19 stated by Dana on page 104 of his buok, and its 
discovery 19 co rectly attributed to A assiz, while the animals are 
illustrated by a cut copied from his figures It should be added 
that this dis overy, made twenty five ycars ago, has recently been 
confirmed by Poutales (‘*D.ep Sea Corals,” p 56, 18712) 
That many of the ancient fossil corals were of the same niture 
scarcely admits of doubt, although the writer has elsewhere 
shown that this was not the case with all the so-called “ Tubu- 
lata” Why, then, should this important class of corals be 
omitted from such a work? As for the Actiniw, their relation. 
ship to the ordinary stony corals is so close, both in external ap- 
pearance and internal anatomy, that no general work on corals 
could be considered at all complete without an account of them 
Their physiology 1s also much better known than that of the coral 
animals Moreover, they are the only near relatives of the true 
corals that the majority of the readers of the book wall.ever see 
alive 

The Bryozoa are also quite entitled to the page and a half 
allowed them tn this book, for that th y do contribute something 
to the existing coral-reefs can be easily demonstrated One species 
of escharella, abundant on the eastern coast of the United States, 
forms solid coral-hke misses otten two or three inches m dia- 
meter, which accumulate in large quantities over w de areas, m d, 
under favourable c reumstances, would form lmmestones of con- 
siderable thickness Some cf the coral-reef species grow still 
larger and accur in profusion In the Pulæozote coral-eas and 

reefs the Biyozoa were of sill greater impoitance, and sme of 
the so-called “tne corals” of tho e times evidently be'ouged to 
thi. group ın addition to those usually referred toi Tne stony 
Algze also, are by no mrans to be ignored in treating of coral 
reefs, and the half page devoted to them might well have been 
extended rather than omitted. Darwin, Agassiz, Major Hunt, 


NATURE 





423 


AA A A AAAA AAA A ea e y E a E nmin De eT - eee eee oe ee 


and others besides Dana, have recognised their agency in furnish- 
ing calcareous matter to the reef limestone. Fine specimens of 
stich limestones, composed asmost entirely of their remains, may 
be seen 1n many Am rican museums 

Mr Duncan, 1n criticising Dana for adopting the classification 
which he believes most natural, makes this remark ‘‘ Theintro- 
duction of American novelties to the exclusion of well-recognised 
European clasoifications, 1s neither right noi screntifically cor- 
rect” Are we to infer from this that “ American novelties ” are 
less valuable than Frenchor English ones, providing they beequally 
true to nature? Or does our critic prefer European erior to Ame- 
rican truth? Certainly no one has contributed more, in the way 
of original investigations and discoveries, to a true classification of 
the corals than Dana himself, ın his great work on the Zoophytes 
ofthe U S Exploring Expedition, which was far m advance of 
any work on this subject that had been written m Europe up to 
that time (1846) In some respects his classification was far 
more natural than that proposed afterwards by Edwards and 
Haime Unfortunately at that penod most of the corals and 
polyps ın European museums had not been described or figured 
by European writers m a manner accurate enough to make their 
identification possible, or even, ın many cases, to show their 
generic and family characters That Edwards and Hamme, 
having access to those collections, and having the benefit of 
Dana’s great work, should have been able to make corrections 
and improvements was natural Nor was it less natural that, 
after the publication of the more accurate descriptions and 
figures in their works, an American, having these and all the 
other works at hand, with constant access to the original types 
of Dana, to the unrivalled collections of corals brougnt together 
by Agassiz,and to all the othe: collections in the United States 
(by no means few or small) should, afrer devoting a large part of 
his ume for twelve years to the special study of corals, have 
been able to make still other corrections and zmpiovements, 
even in opposition to the views of certain European writers 
But several European authors have also made numerous changes 
in the system of Edwards and Hame, and me likely to make 
many more Certainly the time has not yet come when we can 
consider the classification of corals permanently fixed 

Whether the “novelties” to which he refers be ‘‘ scientifically 
correct ” 1s quite another question, and one that must be settled 
in the scientific way, by the evidence of facts observed, and not 
by denunciations, nor by dogmatic assertions In selecting 
examples of the supposed inaccuracies of my views, as adopted 
by Dana, Mr Duncan cites the ‘Oculina tribe,” which the 
writer has established to mclude not only the Oculimde, but 
several other families, referred by Edwards and Haime to the 
Astraida: and elsewhere He says—~‘* The admission of Orbi- 
cella, which is really t e old Astree of Lamarck (not of 1801), 
and of Caryophyllia into this well differeatate1 tribe, 1s simply 
absuid, for they possess structural characteis sufficiently diverse 
as tu place them in different families ” As a matter ol fact, the 
writer has placed these same corals in different faes in several 
papers pubiushed during the past five years, and this 1s the view 
adopted by Dana, so the argument quoted becomes “simply 
absurd ” Again, he says that ‘f Astrangra was well differentiated 
long before Prof Veinll was heard of,” and adds that Conrad 
Lonsdale and ‘ the distinguished French Zoophytologists 
consolidated the genus, which has nothing in common with the 
Oculinidze ?? What he means by ‘‘ consolidated ” in this connec- 
tion, 1t 18 difficult to tell, for all that Conrad and Lonsdale did 
was to describe very poorly, under the name of ‘‘ Astra,” two 
or three fossil species, which Edwards and Hame afterwards 
referre! doibtfully to Astrangia The genus itself was first 
pointed out by Dana im 1846, and named Pleladia, as stated in 
his book, page 68, but ıt was not at that ume strictly defined, 
for there were no species in the collections of the Explormg Ex- 
peditin , consequently the name Astrangta, proposed two years 
later, has been universally adopted Dana’s original specimens, 
with the MWS names placed upon them m 1845, stul exist in 
our collections Bat what my own age or reputation in the year 
1848 ha. to do wuh the matter 1s not obvious I trust that even 
then I was old enough to have seen the absurdities cf such a 
conti lam as that unde: discussion That I have, since that time, 
carefully studied sixteen species of that geuus and described a 
lave number of new ones, while only three were known to 
kdwards and Haime, ts ttue Ihat J] have shown the close re- 
lationship between this genus and Clad cora and Oculina is equally 
true, and I presume that had M1 Duncan enjoyed as goou op- 
portunities as I have had for studying this and all the related 
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genera he would long ago have arrived at the same conclusions 
it 1s certain that the solt parts of Astrangia, Cladocora, Oculina, 
and Orbicella are almost identical 1n all essential points of struc- 
ture and form, as anyone may see by examining the published 
figures of the animals of these genera, though the living animals 
resemble one another much more closely than do the figures 
Moreover there are species of Astrangia that bud Jaterally and 
grow up into branched forms not unlike Oculina, while the 
species of the latter are always encrusting while young, and 
have marginal buds, lke the typical Astrangix, and some 
Oculine remain permanently nearly m this condition 

Nor do the internal structure of the corals afford any marked 
and constant characters for their separation The Coenenchyma 
is often nearly wanting in Oculinida, though usually charac- 
tenstic, and ıt 15 sometimes present in Astrangiz, even present- 
ing the radiating surface limes so characterisuc of Oculina In 
fact ıt often requires very careful study to determine whether cer- 
tain specimens belong to Oculina and Astrangia Such are the 
genera that have “‘ nothing in common ” Tae relations between 
Caryophylita and Astrangia, through Paracyathus, Phyllangia, 
&c,, are sufficiently obvious, and as I have fully discussed all 
these relattons elsewhere (Trans, Conn Acad I pp 512 to 540, 
1869), it 1s unnecessary to say more upon th.s point. 

What Mr Duncan means by saymg that Caryophylha 
Smithu was first discovered by tne Porcupine Expedit on in 
the European seas, 1s not evident, 1f he means the well-known 
species which has passed under that name in all English works, 
and which Dana illustrates by a figure copied from Gosse’s 
“ Actinologia Britannica” (which 1s the only figure that Mr Dun- 
can specially cr:ticises) He also finds fault with Dana for say- 
ing that Caryophylha cyathus 1s “widely distributed over the 
bottom of the Atlantic, even as far north as the British isles,” 
and tells us that ‘‘those unrecognised workers have shown that 
iris not Caryophylha cyathus but C clavus which has the 
great horizontal range,” referring of course to the ‘‘ workers ” 
who had described the corals of the Forcug~zne expedition But 
m Mr Duncan’s paper on those corais (Proc Royal Soc., 1870, 
p 289) he united both those species, together with C Sruthi 
and C borealis, as mere varieties of one species, and makes a 
long argument to sustain that view, and concludes thus “I 
have placed the species borealis in the first place, and regard the 
old species C clavus, C Smith, ard C cyathus as varieties of 
it’ Dana’s statement was doubtless based on Mr Duncan’s 
assertions, in the paper quoted, that C cyathus and C clavus 
are identical, and the subsequent discovery of C elavus in the 
Straits of Fiorda by Pourtales Tne error, therefore, if such ıt 
be, belongs wholly to Mr, Duncan, and his remark that 
“had Dana waited a httle longer he would have had 
the opportumty of quoting correctly,” was, to say the 
least, quite uncalled for, and unbecoming to him But the 
pecuhar injustice of the critic ıs, perhaps, best seen in 
his studied omission of any credit to Dana for his extensive 
original observations and investigat.ons upon the structure and 
formation of coral reefs and islands, and his intimations that 
the facts and theories are mostly borrowed Thus he says, 
“ The chapters on the structure of coral reefs and islands add 
little to the knowledge which Darwm and Jukes and Hochsteth 
have given us, but Dana’s great powers cf illustration enable 
him to reproduce the details with which we are so famihar— 
thanks to these authors—in very engaging forms” Dana has 
given Darwin full credit and well-mented praise, both im the 
preface and m many places m the body of the work, for his 
accurate observations of facts and discovery of the true mode of 
formation of coral islands, but he also states the well-known 
fact that his own observations had been made and his report 
written, 1n 1842, before the publication of Mr Darwin’s work 
The report of Mr Jukes was publishec still later (1847) Dana’s 
ob ervations were, therefore, wholly original, and relate mostly 
to regions not visited either by Darwin or Jukes The chapters 
upon this subject are, as they purport to be, mainly a reprint of 
Dana’s original report, with such acditions from other and later 
sources as seemed necessary to make the work complete, all of 
which are credited to their original authors In the preface the 
author says, ‘* The observations forming the basis of the work 
were made in the course of the Wilkes Exploring Expedition 
around the world, during the four years from 1538 to 1842” 
Had Mr Duncan taken the trouble to examine the original re- 
port, he would have found there the true source of most of the 
facts narrated The figures of corals were also mostly copied 
from those in the atlas of his report on zoophytes, which were 
originally drawn by Dana himself from Nature, so that ıt 1s not 
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strange that ‘‘some of them are very correct representations of 
Nature” When the figures are not orginal, their somce has 
invariably been given. The charge that Dana does not give 
due cred.t to others 1s simply ridiculous, and m no case more so 
than when he 1s accused of treating the works of Edwards and 
Hamme with “supreme contempt, masmuch as he rarely gives 
them credit for their good work,” for in the lst {p 379) of the 
species of corals described in his meat work on Zoophytes, pre- 
pared at his urgent request by the writer, he has adopted, with- 
out hesitation, all the numerous rectifications made by them, as 
well as those made by the writer and others A cousiderable 
number of corrections also appear m that list for the first time, 
and it must, therefore, be quoted as the orginal authority for such 
changes Nothing less than the complete absence of personal 
vanity and pride, and entire devotion to the advancement of 
scientific truth, for which Prof Dana is so justly distinguished, 
could have induced him to have published such a hst in this 
book. No doubt instances may have occurred in which he has 
unintentionally overlooked writings of more or less importance 
If so, he will doubtless make amends inthe next edition The 
authority for well-known facts 1s not always given, because such 
references would uselessly encumber the book In other cases, 
where to mention would be only to condemn, such references 
have been intentionally omitted when they would have served 
no useful purpose Such was the case ın respect to the various 
erroneous European classifications, which were not adopted 
Such was also the case when, 1n describing the extensive coral 
reefs of Brazil, so wellexplored by Prof Hartt, and which were 
shown by the writer to consist of corals related to and partly 
identical with those of the West Indies, he does not refer to Mr 
Duncan’s assertion (Quar Jour Geol Soc xxiv p 30) that 
**the Orinoco drains a vast ternary region, and shuts in the 
coral-life of the Caribbean on the south ,” and that “the Florida 
reefs consist of few species,” when more than forty-five species 
had even then been recorded from them, or more than he ad- 
mits for any existing reefs Other statements and theories con- 
cerning the recent and fossil corals of the West Indies, in the 
same paper, have become equally absurd, ın consequence of the 
recent discoveries of Pourtales, and needed no exposure His 
assertion that the isthmus of Panama was deeply submerged 
during the Miocene, and again forcibly urged in his criticism of 
Dana, may rest on no better foundation than the other assertions 
just quoted from the same paper, notwithstanding the careless 
way in which he misquotes, as to place of publication, and ms- 
represents, as to the contents, a brief article ın opposition to that 
view by the writer We still look in vain for such proofs as 
would be afforded by elevated coral reefs having relations to 
those of the West Indies, but situated on the Pacific side, or 
even upon the higher parts of the isthmus The well known 
existence of elevated coral reefs in the East Indies and Polynesia, 
and their presence in the West Indies, known long before Mr 
Duncan began to write his valuable papers, proves nothing of 
the sort Whatever relations do exist between the fossil corals 
of the East and West Indies can be easily explained in other 
ways, We think it singular that while certan geologists find ıt 
necessary to force the Gulf-stream across the isthmus during the 
warm Miocene, others find ıt quite as important to turn tt out of 
the Atlantic, across the isthmus, during the glacial penod Both 
assumptions seem equally gratuitous, and may be opposed by 
numerous facts VERRILL 
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Animal Instincts 


ALLOW me to add two or three facts to the interesting store 
supplied.by your correspondents 

Some years ago a dog was sent to me at Taunton from Honi- 
ton, distant seventeen miles It was conveyed in a closed 
hamper and in a covered cart It escaped from my stable on 
the evening of its arrival, and at 11 o’clock on the following 
moming ıt was atits home again The route lay over a ridge of 
steep hills 

Mr Robert Fox, of Falmouth, so well known to the scientrfic 
world, 1s my authonty for the following —The fishermen of 
Falmouth catch their crabs off the Lizard rocks, and they are 
brought into the harbour at Falmouth alive and impounded in a 
box for sale, and the shells are branded with marks by which 
every man knows his own fish The place where the box 1s sunk 
1s four miles from the entrance to the harbour, and that 1s above 
seven mules from the place where they are caught One of these 
boxes was broken ; the branded crabs escaped, and two or three 
days afterwards they were again caught by the fishermen at the 
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Lizard rocks They had been carried to Falmouth in a boat 
To regain then home they had first to find then way to the 
mouth of the harbour, and when there, how did they know 
whether to steer to the right or to the left, and to travel seven 
mules to their native rocks? 

Another, of which the drover ıs my informant Large flocks 
of sheep are driven weekly trom the Welsh hills to the London 
market “Some time since two escaped in the dark and were 
supposed to have been stolen About a fortnight afterwards the 
two stray sheep reappeared on the Welsh yv ow tams, whence 
they had been brought They had found their way through a 
journey of at least 100 miles My informant learned from some 
of the turnpike-gate keep-rs on the road that, when openmg 
the gate at night to a traveller, two sheep had been seen to rush 
through 

The nightingale returns from Greece, not merely to the same 
country, but to the same field and the self-same bush The 
swallow takes possession of the same nest 

Epwarp W Cox, Serjeant-at-law 

Carlton Club, Maich 31 





The Sociability of Cats 


It may prove of interest to naturalists to record the following 
curious instance of the social habits of cats — 

Į once had two she cas that were upon very intunate terms 
with each other, always together, and never appeared to have 
quarrelled At one time, one of them being about to add an 
increase to their number, the other very kindly nursed it, and 
even performed the function of a midwife, and actually attended 
to the necesary offices that are in ordinary cases attended to by 
the parent of the progeny Feeling some interest m curiosities of 
natural history, I carefully watcked my pets, and can therefore 
vouch for the truthfulness of this extraordinary manifestation of 
feline sociability 

I may here mention that, as 1egards the teachableness of cats, 
I once saw at the house of an intimate friend a fine, large tabby 
tom-cat put through a dill which would perhaps outvie similar 
exhibitions of the genus Zomo He was told to “stand up,” 
“shoulder aims,” ‘present arms,” and ‘‘ stand at ease,” which, 
by observing the hands of the master, he would most obediently 
do, and with a promptness that was astounding Another cat 
was told “to beg,” which it at once did by jumping on to a 
Windsor chair, and performed some curious twistings and 
1ollings that were contmued until the morsel of meat was 
awarded, I have recently intioduced a fine kitten to the com- 
pany of two cats I have had fur years For a long time a 
deadly feeling of enmity was maintained against the stranger, 
but now, after a period of three months, the two older cats will 
not lap their morning’s milk until the kitten is in their company , 
if absent, they actually retire, and refuse to take then meal 

Red Lion Street, March 26 J JEREMIAH 





Manitoba Observatory 


HAVING seen in vol vu p 289 of NaTURE a statement to 
the effect that the Ameiican Government had established an 
observatory al Fort Gairy, Manitoba, I have to inform you 
that the so-called observatory is a telegraph reporting station 
mainta'ned by the Dominion of Canada Its tr-datly reports, 
however, in common wth those from several other Canadian 
telegraph stations ın correspondence with Toronto, are always 
placed at the disposal of the Washington weather office 

G T KINGSTON 

Magnetic Observatory, Toronto, Canada, March 11 





ST THOMAS CHARTERHOUSE TEACHERS 
SCIENCE CLASSES 


PRIOR to the introduction of Mr Lowe’s revised code, 

elementary science teaching was always to be found 
in the curnculum of our best primary schools The pro- 
perties of water, the constituents of some of the chemical 
elements, the first principles of mechanics and the hke, 
were taught with much pleasure by the masters of the 
schools above alluded to “ Payment by results” on the 
three R’s threw cola water upon this class of intellectual 
teaching, and it has only been revived recently through 
agitation emanating from enlightened educators. Teachers 
of late years too have had their studies very much 
limited by the low requirements of the Education 
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department, and hence many young teachers were 
launched out into the teacher’s profession unable them- 
selves to impart instruction formerly given m our 
schools Teachers have long been clamorous for having 
the standard of education raised ın their schools, and 
have therefore hailed with great satisfaction the act 
of the Science and Art Department whereby additional 
giants are given to any pupils or adults or juveniles who 
could, after recerving a certain number of lessons from a 
qualified teacher, pass an examination on the subject- 
matter of these lectures Teachers, however, before they 
are permitted to give these lectures to pupils, are required 
to pass an advanced examination on the subjects they 
propose to teach To enable teachers to pass these 
tests, the St Thomas Charterhouse Teachers’ Classes were 
inaugurated in October last The idea was organised by 
Mr C Smith, one of the teachers and organising secre- 
taries, and was carried out under the auspices of the Rev. 
J Rodgers, MA To the credit of our primary teachers 
it ought to be added that they have since the promul- 
gation of the idea worked most heartily to bring ıt to 
this desired consummation Pio's Huxley, Ansted, Car- 
ruthers, Sir John Bennett, and several other scientific 
men joined the committee for carrying out the classes 
From every par: of London masters and mistresses of 
our elementary schools gladly joined the Science School. 
Over 230 teachers were initiated, and ıt 1s hoped that 
most of the teachers will qualify themselves ın the coming 
May examination to be able to teach the science subjects 
they have studied in these classes Thus from this 
nucleus ıt 1s thought that next year we shall have science 
classes in connec tion with nearly every school (elementary) 
in the metropalis, and undoubtedly in a year or two 
more the mculcation of elementary general science know- 
ledge will be almost universal 

Science teacking ın the hands of a skilful instructor 1s 
always popular with young people, and as elementary 
teachers are em.nently successful as collective teachers of 
the young, who could be better entrusted with imparting 
instruction wh'ch so brightens the intellect as these 
educators? The chief subjects taken this year at this 
science school are chemistry, mathematics, acoustics, 
light and heat, magnetism and electricity, botany (sys- 
tematic and economic), geology, physiology, plane 
and solid geometry , but next year the promoters of the 
scheme hope to have classes in all the twenty-five subjects 
recognised by the Science Department of the Government 
Most of the present students of the classes go in vigor- 
ously for physiology, physical geography, and acoustics, 
light and heat, a great many for chemistry The teacher 
of chemistry, Mr Spratling, has got up a first-rate labora- 
tory for chemical experiments Mr Payne, teacher of 
magnetism and electricity, has all the approved auxiliaries 
for performing experiments connected with this sub- 
ject Next year the biology students will have every 
facility afforded them for microscopical practice Mr, 
Simpson, who has done at least as much as any other 
person in London to tram science teachers, 1s engaged as 
the special lecturer on Biology 

Duting the present session several of our leading scien- 
tific men have given a professional lecture to stimulate 
the teachers in thei studies Dı Gladstone, Dr Jarvis, 
Prof Ansted, Prof Carruthers, Mr Tylor, Rev W 
Panckridge, Prof Skertchley amongst the number All 
the ordinary lectures are given by elementary teachers 
who have qualified themselves to teach Two of the 
students, Mr Bird and Mr Powell, who have spent some 
of then leisure moments ın making observations in bota- 
nical science, render much valuable aid to their fellow 
students in furnishing examples to ulustrate the lessons 
given in botany. The students generally are pursuing 
their studies with great avidity, and as was observed at 
the Devon Social Society Gathering, by Mi C Clarke 
the importance of these classes cannot be ovet-estimated 


426 
TROGLODYTES OF THE VEZERE* 
IV 
IV .— Arts among the Troglodytes 


HE men of the reindeer age cultivated drawing, chisel- 
ling, and even sculpture We must admit that they 

had, like ourselves, many infetior artists , but among a 
large number of coarse attempts, such tas our “street 





Fig 23 ~ Sculptured pointed handle, representing an elongated reindeer 


arabs” chalk on the walls, there are some really remarkable 
ones, which denote at the same time aclever hand and 
an eye practised in the observation of nature 

Drawing, with this people, evidently preceded sculpture 
Tte figures ın relief are much more rare among them 
than those that are carved, and likewise much less per- 
ject. The latte: are common at the Eyzies and Lower 
Laugerie, but they abound more especially at the Made- 
laime, where they are also much more correct These 
drawings are all carved Most of them ornament the 
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Fig 24 ~Shim-bone 
Fig 26 —Femur profile new 


Fc 25 
Bones of the old man of Cromagnon 
Flattened tibia 


Fig ag e- 


surface of different objects ın deer horn, such as batons 
of command, handles of poignards , but some are en- 
graved on pieces of stone, ivo1y, or deer horn, which 
were not intended for any other use, and which were pre- 
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pared purposely to receive the work ofthe artist. (Set 
Figs 12 and 22) 

Nearly all these drawings represent natuial objects 
Some, however, are merely simple ornate lines, forming 


zigzag festoons, and more or less elegant curves 
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Fic 27 —Skull of *he woman of Cromagnon profile The woundin 


the frontal bone 1s shown 


Three little roses carved on a handle ın deei-horn. 
seem to represent a polypetalous flower All the othe 
drawings are representations of animals, 

The most numerous are those of the reindeer, ther 
those of the horse the ox and the amochs are less com. 
mon. These different animals are easily distinguished 
their ways, their movements aie sometimes reproducec 
with much elegance and accuracy, often they are isolated, 
dispersed in appaient disorder and in numbers over the 
whole surface of an object , then again they form groups, 
they are seen fighting together (see Fig 22), or fleeing from 
man, 

Of all these drawings, the most important and also the 
most rare, for it 1s at present unique, 1s that which repre- 
sents the mammoth, and of which I have already spoken 

Drawings of fish aie pretty common With one excep- 
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Fig 29 —Skull of the old man of Cromagnon 


profile 


tion, which represents an eel or a lamprey (if 1t 1s not a 
serpent), they have a shape which, though not very cha- 
racteristic, may be intended for a salmon 

The Troglodytes, sometimes so clever in delineating 
animals, were very infeiior artists of the “human form 
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divine ,” they very rarely studied it Only one study of a 
head has been found, it 1s a very small drawing, repre- 
senting a grotesque profile Two other drawings, pretty 
much alike, represent the forearm terminating in a hand 
with four fingers, the thumb being hidden I have already 
told you that the peces of sculpture are much more rare 
than thedrawings There are not more than half a dozen, 
and they all come from Lower Laugerie One of them, 
belonging to the Marquis de V ibraye, represents a woman, 
another represents a reindeer! (see Fig 23) 


V — Race 


To complete the study of ths interesting people, I 
should now like to be able to characterise the race to which 
they belonged The human bones that have been col- 
lected up to the present time are not, unfortunately, 
sufficiently numerous to satisfy our curlosity However 
they suffice to prove that this race was very different 
from the succeeding ones, and to prove above all how 
much the learned anthropologtst Retztus and his disciples 
were deceived, ın stating that all the population of Western 
Europe, before the comparatively recent epoch of the 
Indo-European emigrations, belonged to the type of short 
heads or biachycephals 
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Fig 28 —Skull of the woman of Ciomagnon 


The tibias, instead of being triangular and prismatic 
hke our own, are flattened like those of the gorilla (see 
Fig 24 The upper part of the cubitus, very powerful and 
arched, supports a very small sigmoidal cavity, and its 
characteristics again 1ecall the shape of the gorilla But 
the conformation of the femur differs radically from that 
of the monkey tribe The femur of anthropomorphal 
monkeys is flattened fiom front to back—that is to say 
much wider than it 1s thick, and ıt does not present, on its 
posterior surface, that longitudinal elevation which in man 
is called the rough lne In the existing human races, the 
thickness of the femur 1s ın general 1ather greater than 
its width, but the difference 1s inconsiderable At Cro- 
magnon this bone 1s much thicker than it ıs wide (see Fig 
25) The rough line, enormously developed, is no longer 
‘a simple elevation, it 1s a regular bony column, thick 
land projecting, which considerably augments the solidity 
of the bone and the extent of the muscular insertions In 
this respect, therefore, the Cromagnon race differs much 
more from the ;Simian type than do the existing races 
The skeletons of these robust Tioglodytes bear the traces 
of their deeds of violence One of the femurs of the old 
man presents, towards the lower extremity, a cavity such 
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ront view Fig 30 —Skull of the okt man of Cromagnon front view 
man of Cromagnon, Norna verticals 
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M Ele Massenat discovered, some months ago, at 
Lower Laugerie the skeleton of a man who appears to 
have been buried in a landshp. But the anatomical de- 
sciiption of this precious skeleton has not yet been pub- 
lished , and I regret it the more, that it is the only dis- 
coveied remains of the Trozlodytes of the latest epoch 

The skulls and bones, of which I show you the models, 
belong toa much earlier date They were found in the 
ancient burying ground of the station of Cromagnon, of 
which the geological, palzeontological, and archzeolo sical 
characters have been ascertained with the greatest nicety 
by M Louis Lartet This sepulchie, henceforth cele- 
brated, contamed the remains of at least five people 
But only three skulls, two male and one female, were 
sufficiently well preserved to make useful studies One of 
the men had attamed a great age , the other man and the 
woman were adults , near them laya young child. Their 
Stature was very lofty, and far superior to our own The 
length of the femur of the old man indicated a height of 
more than 180m The volume of the bones, the ex- 
tent and roughness of the surfaces of muscular insertion, 
the extraordinary development of the branch of the jaw 
bone, where the masticatory muscles are inseited, prove 
an athletic const tution 
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Fic 30 
Fig 3: ~Skull of the old 


as 1§ sometimes produced by our musket balls. It1s 
evidently the result of an old wound [It was evidently a 
human hand, armed with a flint weapon, which produced 
a long penetrating wound on the skull of the woman 
The width of the opening shows that the weapon must 
have reached the brain This inglonious murder of a 
woman does not shed lustre on the people of Cromagnon 
The study of their industry has already proved that their 
social status was not above that of other savage nations 
An examination of their skulls confirms this notion, 
With them, the sutures of the anterior region of the 
cranium are very simple, while those of the posterior 
region are rather complicated , besides which the former 
have a manifest tendency to close long before the latter 
These two characteristics are observable in people and 
in individuals wno live principally an animal hfe The 
Cromagnon Troglodytes were then savages But these 
savages were intelligent, and open to improvement, side 
by side with the proofs of inferiority I have just given, we 
find among them sure signs of a powerful cerebral organı- 
sation The skulls are large. Their diameters, their 
curves, their capacity, attain, and even surpass, our 
medium skulls of the present day. Their form 1s very 
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elongated, The alveolar process of the old man ıs 
oblique, but the upper pait of the face 1s veitical, and the 
facial angle 1s very open The forehead 1s wide by no 
means 1eceding, but describing a fine curve, the ampli- 
tude of the frontal tuberosities denotes a large develop- 
ment of the anterior cerebral lobes, waich are the seat of 
the most noble intellectual faculties If the Cromagnon 
Troglodytes are still savages, ıt is because their surround- 
ing conditions have not permitted them to emerge from 
barbarism, but they are not doomed to a perpetual 
savage state The development and conformation of their 
brain testify to their capability for improvement. When 
the favourable opportunity arrives, they will be able to 
progress towards civilisation These rough hunters of 
the mammoth, the lion, and the bear, are just what ought 
to be the ancestors of the aitists of the Madelaine 

I have just glanced over the principal facts in the 
history of the Troglodytes of the Vézère, For want of 
tme, I have been obliged to shorten several and omit a 
number more I hope, nevertheless, that you have been 
able to follow with me from Moustier to Cromagnon, from 
Cromagnon to Upper Laugerie and Gorge d’Enfer, and 
from thence finally to the three stat:ons of the Eyzies, 
Lower Laugerie, and the Madelaine, the progiessive evo- 
lution of an intelligent race, which advanced step by step, 
from the most savage state to the very threshold of civili- 
sation The Troglodytes of the latest epoch had, so to 
speak, but one step to take in order to found a real civil- 
sation, for their society was organised, anc they possessed 
arts and industry, which are the two great levers of 
progress 

This people have, nevertheless, disappeared, without 
leaving a single trace in the traditions of man They did 
not die off by degrees, after having passed through a 
period of decadence No, they perished without transition, 
rapidly, perhaps suddenly, and with them the torch of the 
arts was suddenly extinguished Then began a dark 
period, a sort of middle ages, the duration of which 1s 
unknown, The chain of tıme becomes broken, and when 
we seize it again, we find, in the place of the reindeer 
hunters, a new society, a new mdustry, a new race They 
are beginning to understand agriculture, they have some 
domestic animals, they are raising megalithic monuments, 
they have hatchets of poltshed flint It ts the dawn of a 
new day, but they have lost every remembrance of the 
arts Sculpture, drawing, ornamentation, have alike dis- 
appeared, and we must descend to the later period of 
polished stone to find, here and there, on the slabs of 
some very rare monuments, a few ornamental lines which 
have absolutely nothing ın common w:th the remarkable 
productions of artamong the Troglodytes The extinction 
of the Troglodytes was so complete and so sudden that it 
has given rise to the hypothesis of an inundation, but 
against this geology protests, and, to explain the pheno- 
menon, we need only refer to the influence of man him- 
sef Our peaceable reindeer-hunters, with their gentle 
manners, their light weapons, which were not adapted for 
fighting, were not calculated to 1esist the invasion of 
barbarians, and their growing civilisation succumbed at 
the first shock, when powerful conquerors, better armed 
for war, and al-eady provided perhaps with the polished 
hatchet, came to invade their valleys It was then seen, 
as it has often since been proved, that might conquers 
right 
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RTIODACTYLATA The pecularities of the 
skeleton in these animals have been already pointed 

out, ıt may be added as a constant special character, 
that the lowe: end of the fibula articulates with the cal- 
caneum as well as with the astragalus , the premolars are 
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also simpler than the molars, and there 1s an extra lobe 
to the last milk molat The number of existing species 
1S very great, they tend to divaricate in two directions, 
one culminatmg in the Pigs, and the other in the Cavi- 
corn Ruminants The Hippopotamus and Chevrotain at 
first sight do not look much altke, but the hnks between 
the two are very complete The existing species are the 
most differentiated members of the order Of the Suna, 
the Pigs are very exceptional among existing mammahia 
in retaining the typical number of forty-four teeth, 
Gymnura, an insectivorous animal, alone resemb!'ing them 
in this point , however there are spaces between some of 
them, so they do not form a regular series The upper 
canines are very peculiar in being duected upwards 
instead of downwaids, and in the Babirussa, where they 
pierce the upper lip, this 1s carried to an extreme The 
molars are tuberculated, the tubercles being four in 
number in the Peccary, but much mote numerous, espe- 
cially in the last molars of Sws, where the extra ones 
represent the third lobe of the same teeth in the Rumt- 
nants In a fossil pig from Pikermé the canines were 
similarly developed ın both sexes, so the sexual differen- 
tiation must have been of later origm In the Wart-hogs 
the incisors are rudimentary, and late in life the only 
molars persisting are the enormous columnar last molars , 
the great size of the canines is well known 

In the true Avmznantza there are no upper incisors, 
and the canines are but rarely developed In the lower 
jaw there are eight teeth in a row along the front of the 
mouth, the two lateral can be proved to be canines, because 
in older types they are found of a different shape from the 
sixtrueimcisors The anterior premolar is never developed. 
Kowalevsky has recently given the names Bunodont and 
Selenodont to thenon-ruminating and ruminating members 
of this class, on account of the differences exhibited by 
their molar teeth, those in the latter presenting the ridges 
as a double crescent instead of in tubercles. The temporal 
bone and its surroundings give excellent characters whereby 
to separate these sub classes, the shape of the glenoid 
cavity and the direction of the external auditory meatus 
differing considerably in them There ıs also no lateral 
notch in the palate of the pigs like those in the Ruminants 
The Cervidee and Cavicorn Ruminants also have the 
odontoid process of the axis peculiarly spout-shaped, 
whilst in the pigs it forms a simple peg, much as in man 
It does not seem to have been remarked before that in 
this respect the Zragudzde differ from the typical 
Rummants, and resemble the pigs, the odontoid in them 
being a peg With regard to the feet of Sus, Dr 
Kowalevsky has made some important observations, having 
shown that the approximated sides of the two median 
metacarpals, which are the largest, send in towards one 
another piocesses which interlock, and that the shape of 
their distal articular surfaces causes them to be pressed 
together when the foot 1s to the ground In the pigs the 
fibula 1s separate and complete, but in the Ruminants it 
Is represented only by a small piece of bone outside the 
ankle, a rudiment 15 sometimes present above That 
the dee1 approach the original type more than do the 
antelopes is evident from the facts that the upper canines 
are sometimes present, the crowns of the molars are 
shorter, and the lateral toes are present, being be-t deve- 
loped on the fore-lımb The 7ragzdide@ are less differen- 
tiated in having the anterior metacarpals free and the 
fibula entire, though siender , the canines are wel, deve- 
Joped in the male at least, and the glenoid cavity 18 as 
like that of the pig as of the deer. Ducotyles approaches 
the ruminants from the other s:de, the metatarsals uniting 
to form a canon bone, and the foot alogether closely re- 
sembung that of Hyomoschus, though an outer toe ts lost 
in the former. The camels are developed in a ditferent 
direction, approaching the more generalised type 

Artiodactylates appear first in the middle Eocene, and 


therefore do not go so far back as the Perissodactylata, _ 
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Anoplotherium 1s fiom the upper Eocene of France and | teresting point in the construction of the lımbs of the 


England only , there are two or three species Though 
so early a form, 1t was much specialised, and its pecu- 
hauties have not been retarned in more modern nor exist- 
ing forms. It was about the size of the ass The teeth 
formed an unbroken series, and, as in man, they were 
uniform m-height The upper molars were much as in 
Palzxotherium, and the lower were a modification of the 
same type Nineteen dorso-lumbar vertebrz were pre- 
sent, the tail was very long, with large chevron bones, 
which are not found in other Ungulata, and from which 
Cuvier somewhat rashly ferred that the animal was 
aquatic The odontoid process of the axis was simple 
In the feet there were only two toes before and behind, 
the metacarpals were quite separate In one species 
there were four toes in front and three behind £/o- 
terium or Entelodon 1s another foim from the lowest 
Miocene It has been found in the middle of France and 
in the Mauvaises Terres of Dakotah Its skull was elon- 
gated and somewhat pig-like, but the orbit was completed 
behind by bone. In size it approached the tapir The 
teeth were somewhat carnivorous, the canines being long 
and bear-like, and the premolars trenchant, the forty- 
‘our teeth were present, the posterior molars were com- 
paratively small, and the last one in the lower jaw had 
scarcely a rudiment of a third lobe As in Anoplotherium 
here were only two toes on each foot, and the meta- 
carpals and metatarsals were free 

Of the Szzd@ many fossil species are known , the first 
appeal in the upper Miocene of Eppelsheim and Pikermé, 
hose in the latter locality much resembling the existing 
orms, the teeth only being less differentiated. There are 
10 fossil true pigs in America, In the earlier and middle 
Miocene of Germany and France close allies are found 
n abundance, with the teeth simpler, only four tubercles 
eing present, and the last molar not being excessively 
leveloped One of these, Amphicherus, had very long 
anmes pointing downwards in the upper jaw Hyothe- 
umm comprises Paleocherus and Cherotherium, the 
atter a small animal described by Leidy. There 1s a 
yerfect transition between Paleeochcerus and the fossil 
rue pigs Going further back ıt ıs doubtful how the line 
f descent continues Acertherulam of Gervais may have 
iad some relation to ıt The American peccaries are 
»eculiar in having only three premolars , in the fore-foot 
he outer toe 1s much reduced, and im the hind foot rt 1s 
ost, a canon bone 1s formed by the metatarsals Fossil 
yeccaries have been found by Lund in Pleistocene caves 
of the United States, and in the American Miocene, 
scattered teeth of pig-like animals are not uncommonly 
net with 

Of recent hippopotamuses there are two species which 
nave been further separated into different genera by Leidy, 
Cheropsts being the smaller and more pig-like , 1n 1t also 
the teeth are not so complicated, and it has two fewer 
lower incisors In both genera the molars are very 
characteristic, being raised ın four cusps, each of which 
in the little wotn tooth 1s trefoiled on the surface, as the 
tooth gets more used these run together to form ultimately 
a single insula, undulated at the borders In the Pleisto- 
cene caves and gravels of England, France, Germany, 
and elsewhere, remains of Hippopotamus amphibius are 
numerous, some are larger than existing individuals, but 
they do not otherwise differ In Sicily a smaller species 
is found in enormous numbers There are no hippopota- 
muses in the Miocene nor ın the lower Pliocene, In 
Madagascar a smaller species used to abound Dr 
Falconer, in the Sevalik Hulls, found remans of true 


hippopotamus with four incisors, but most from that , 


region belonged to a distinct form in which all the six 
were present, and which has been named Hexaprotodon 
There 1s no complete bridge between these animals and 
the pizs, and none have occurred in America 

Dr W. Kowalevsky has drawn attention to an in- 





different membets of this class He has shown that 
there are two methods by which the extremities may be 
supported on the caipus and tarsusrespectively In one, 
the zvadapirve, the digits as they reduce in numbet, still 
are only supported py the carpals which originally 
articulated with them im the pendactylate foot In the 
adapitve method, as the digits reduce, they enlarge thei 
bases of attachment on the carpus, and so geta firmer 
support This latter condition is found ım all existing 
Artiodactylates except Hippopotamus 
Of the Selexodozts one of the earliest known 1s Cha 0- 

potamus from the upper Eocene of Montmartre, 1t was 
about the size of a pig, with the molars characteristic, 
presenting five tubercles, three in the anterior row, and 
two behind. Axnthracotherzuut had simular molars, its 
limbs are unknown. Hyopotamus though but little known, 
was once very abundant, the species var:ed in size from 
that of a large rat to that of Anthracotherium it 1s only 
found in the Eocene and early Miocene of Europe and 
North America The molars were formed on the same 
principle as those in Chceropotamus, but they were more 
drawn out , the lower formed double crescents with an 1n- 
ternal tubercle well developed, the typical forty-four 
teeth were presen: Most had four toes, and feet very 
pig-like Kowalevsky found some at Hordle with only 
two, and he has named these Dzplofus Between Hyopo- 
tamus and Anthracotherium there are many intermediate 
forms Xzphodon with two toes, Dechobune and Caznothe- 
rium, this lasthad forty-fourteeth, forming a continuous row, 
and three toes on the feet. Jzchodon was a genus, 

named by Owen from some teeth, of which ıt possessed 
the full number, ard the molars formed double crescents, 
From this we pass by easy transitions to the 7raguiide@, 
which have nothing to do with the Musk-deer, as 1s so 
frequently stated They are at present confined to South 
Africa, South India, and the adjomuing large islands 

Hyomoschus, the Afmcan genus, has survived almost un- 
changed from the early Miocene period Traguias 1s 
not known fossil 

An American group here comes into fill a gap Oreo- 

don, an animal about the size of a sheep, found in the 
early Miocene, is said by Leidy to be quite intermediate 
between the deer and the peccaries It had forty-four 
teeth, 1ts palate more closely resembled that of the deer, 
and the upper molars formed, as in them, double cres- 
cents The canoa bone was not consolidated, and there 
were apparently jour toes They closely resemble D1- 
chodon Leidy divides them into three genera, Æg? to- 
cherus, Merychyus, and Oveodon The first of these 
approaches Choeropotamus, and the crowns of the teeth 
were very short Gedocus, described by Kowalevsky, 1s 
the earhest known form in which the metacarpals coa- 
lesced to form a canon bone, ıt occurs ın the Eocene and 
the earlier Miocene Those from the former have the 
metacarpals always free, but in the Miocene they anchy- 
losed in the adult anımal, and in higher strata they aie 
fully coalesced Dremotherzum was a form which closely 
approached the deer Cervus proper is first represented 
in the upper Miocene In the earliest forms the antlers 
were very small and simple, closely resembling those of the 
Muntjac, and having long pedicles , the canines were also 
developed All zhe Cervidz adhere to the old type in 
having short crowns and well-marked necks to their 
molars The Giraffes (Camelopardide) are first known 
from Pikermé and the Sevalik Hills, the mola teeth 
more closely approached those of the deer than any other 
animals Heladether2um is not far removed from them, 
it was of large size and had no horns Svvatherzum was 
the largest of the extinct Artiodactylates Its bones were 
bovine in character, the metacarpals and metatarsals 
coa’esced to form a canon-bone, and there were only two 
toes on each foot , four horns were present, ın pairs, appa- 
rently cavicorn and yet branched, 
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Antelopes and Deer coexisted in the Miocene era, but 
most of the former are Pleistocene in date The crowns 
of the molars are prolonged in all the cavicorma The 
Camels axe not directly alled to the other forms, they 
retain an upper incisor, their molars are in double 
lunules, and of considerable length Their geographical 
distribution 1s very peculiar, they being confined to North 
Africa, Arabia, and South America Dr Falconer has 
found their remains ın the Sevalik Hulls, and Leidy has 
done the same in North America, naming one of his 
genera Procamelus, and another earlier one Poebro- 
therium. n 

This ends the description of the Artiodactylata, and ter- 
minates the course of lectures. 





AN ENGINEERING COLLEGE IN JAPAN 


“THE Japanese Government, as represented by the 
ambassadors who visited this country last summer 
and autumn, have resolved upon taking example by our 
western civilisation, and establishing a college in the city 
of Yeddo for affording instruction in cıvıl and mechanical 
engineering to the youth of Japan, as a strong desire has 
arisen m that country to make an effort to develop the 
great natural resources which ıt ıs known to possess. Our 
advice and piactical assistance ın the establishment of the 
college have been called into requisition, owmg to the 
ambassadors having observed during their sojourn amongst 
us, how intimately our eminent industrial status as a nation 
1s dependent upon the attention which we devote to the 
cultivation of those sciences which are imvolved in the 
mining, metallurgical, engineering, and many manu- 
facturing industries, and in bringing the forces of nature 
under the influence of man 

The general scheme of the instruction has been de- 
vised by one of our eminent engineers, a gentleman 
whose experience of Continental and Bntish systems 
of instruction 1s very extensive and varied, and judging 
from the appointment already made, it ıs evident 
that the professorial equipment of the college will 
devolve upon this country The principal of the college, 
who 1s also to be the professor of engineering and mecha- 
nics, is Mr Henry Dyer, MA B.Sc who studied at the 
University of Glasgow, under the late Prof J M Rankine, 
Sir William Thomson, and their colleagues Mr Dyer 
was a Whitworth Scholar, and his career hitherto has 
been one of great and well deserved success He 1s well 
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occupied 30 days The usual programme was to furl sails ea 
in the morning of every alternate day, put the ship under stea 
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for familiarising the young Japanese engineers with t 
principles of construction, &c There will a'so be 
technological museum for the illustration of the progre 
sive stages of various industrial processes from the r 
materials to the finished products 
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NOTES 
LETTERS, dated St Thomas, appear ın the Zemes and Da 
News from correspondents on board the Challenger, where t 
vessel arrived on March 16 The voyage from Teneriffe h 


obtain a sounding-haul of the dredge and serial temperatures 
every 100 fathoms from the surface down to 1,500 fathoms, th 
at dusk sail was again made The sounding line and dred 
have been kept constantly gomg The former showed that 
pretty level bottom runs off from the Afrıcan coast, deepem 
gradually to a depth of 3,125 fathoms at about one-third of t 
way across to the West Indies. If the Alps, Mont Blanc a 
all, were submeiged at this spot, there would still be half a m 
of water above them Five hundred mules farther west thi 
is a comparatively shallow part, a little less than two miles 
depth, The water then deepens again to three miles, whi 
continaes close over to the West Indies At the deepest spt 
both on the east and west side of the Atlantic, the dredge broug 
up a quantity of dark red clay, which contained just sufficient anin 
life to prove that life exists at all depths No difficalty was exp 
rienced in obtaining these deep-sea dredgings, and it was merely 
question of patience, each haul occupying twelve hours 

depths over two miles little has been found, but that little w 
totally new One of the lions of the cruise 1s a new species 
lobster perfectly transparent Not content with obtaimimg anim: 
with eyes so fully developed that the body may said to be : 
appendage, a new crustacean has now dredged up, in which t 
body has cut itself clear of the eyes altogether, and the anim 
1s totally blind It has no eyes, or even the trace of an eye 

make up for its deficiency nature has supphed ıt with the mc 
beautifully developed, delicate lady like claws, 3f one may u 
the term, ıt 1s possible to conceive Nearer the West Indi 
in a depth of only half a mile, some similar creatures we 
brought up, and here the claws,-longer than the body, a 
armed throughout with a multitude of spike-like teeth, looku 


qualified to act as principal of the Yeddo Engineering | morte like a crocodile’s jaw than anything else Ata short di 
| tance from Teneriffe, in a depth of a mile and a half, a uch ar 


College 
Prof Dyer ıs to be assisted in his duties in the 


extremely interesting haul of sponges and coral was obtaine 


Japanese College of Engineers by professors of mathe- i but the latter was unfortuately dead Itis a white species, 


matics, natural philosophy, chemistry, geology, and 
mineralogy, and by teachers of English, &c At least 
two important appointments have been made, namely, to 
the professorship of mathematics and to the professorship 
of natural philosophy. The former has been conferred 





large and heavy as the pink coral of the Mediterranean The 
are great hopes of obtaining a specimen alive The nature 

the bottom brought up and the way the trawl and diedge fr 
quently catch in being dragged along prove, undoubtedly, that tl 


on Mr D, H Marshall, at present assistant to Prof | bottom of the sea, even at great depths, is not so smooth ar 


P G Tait in Edmburgh University , and the latter 1s to 
be filled by Mr W E, Ayrton, formerly of University 
College, London, and the Universitv of Glasgow The 
last-named gentleman has already been employed in the 
East Indian telegraphic service, and he 1s at present 
assistant-engineer im connection with the manufacture 
of the Great Western Telegraph Cable under Sir William 
Thomson and Prof Fleeming Jenkin 

In connection with this Engineering College there are 
several other pomts of importance that may be stated 
It is intended to institute a geological survey of Japan, 
and not improbably the active superintendence of that 
work will devolve upon the gentleman who may ultimately 
be appointed to the professorship of geology and mine- 
ralogy As an important adjunct to the College, there 
will be erected a technical workshop, fitted with steam- 


engine, machine tools, and all the necessary appliances į of the services which he has rendered to science by his nume 
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An opmion having been cxpressed that it might not be 


free from rocks as has hitherto been supposed. A conclusic 
diawn from this fact is that a considerable movement of tl 
water at the bottom must be going on The Challenger wi 
remain at New York until the 25th iof April, and at Bermuc 
until the mail arriving on the 8th of May, after which she wi 


sail fo. Madeira, carrying another section Ime acioss th 
Atlantic 


WE have leaint with pleisure that it ıs contemplated 1 
present a testimonial to Dı Murie, in recognition of his nume. 
ous additions to our knowledge in the field of Biology Fiomals: 
before us we leara that Dr Murie ıs the author of seventy-fiy 
separate works, large and small, mostly connected with zoolog 







appropriate to present Dr, Murie with a substantial recognit 
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memoirs printed in the Proceedings and Transictions of the 
Zoological Society and other scientific journals, the following 
gentlemen have already acquiescced in that opimon, and 
state their belief tnat Di Murte’s career has been a most 
meritorious one, very beneficial to science, and highly honour- 
able to himself The Viscount Walden, F RS, President of 
the Zoological Society of London, Sir Charles Lyell, Bart, 
Charles Darwin, F RS, Joseph D Hooker, CB, FRS, 
Allen Thomson, MD, FRS, G M Humphy, MD, 
FRS, James Glaisher, FRS, W Sharpey, MD,FRS, 
Wm Turner, MB, J Lockhart Clark, MD, FRS, WK, 
Parker, F RS, John Young, MD, ERSE, FGS, George 
Busk, FRS, St George Mivart, F RS, Frank Backtand, 
F ZS, Inspector of Salmon Fishenes, Wilham Anken, M D, 
J Bell Pettigrew, MD, FRS Prof Turner, of the Uni- 
versity of Edinburgh, and Dr Bell Pettigrew, of the Royal 
College of Surgeons of Edinburgh, have consented to receive 
subscriptions with a view to furthering the above object In- 
tending subscribers should communicate with either of these 
gentlemen 


AT the close of thee winter session of the Class of Physiology 
in Edinburgh Unversity last Friday, Dr J G McKendrick, 
FRCP E, was presented with an addiess signed by upwards 
of 400 present and former students of the class Dr McKendrick 
has for the last four years held the office of Demonstrator of Prac- 
tical Physiology under Prof J Hughes Bennett, and during that 
period the classes ın Practical Physiology have increased, from 
small begimmings, till more than 400 students have been enrolled 
in a single session During the last two sessions Dr McKen- 
drick has conducted the entire work connected with the Charr, 
in the absence of Piof Bennett from il health 


Tur government of New South Wales have generously 
granted 1,000/ foi the purpose of observing the transit of Venus, 
and Mr Russell is taking active measures to provide three 
stations in that colony with all the requisites for observing the 
transit, and obtaining at the same time photographs of the 
planet’s position The three stations will be at Sydney, at Eden, 
near the south-eastern pomt of N S W , and the third station 
on the Blue mountams, about fifty miles west from Sydney, 
Both stations are on telegraph lines, which will be used to c e- 
termine their longitude The mountain station has been chosen 
to avoid, 1f pessible, any chance of cloudy weather, and m the 
hope that atmospheric difficulties generally will be less 


WE hear with great regret of the death of Dr Toney, which 
took place from pneumoma on March 10 Since the decease of 
Prof Darlington ke had been the Nestor of American botanists 
Torreya, a genus of Taxacea of N America and NE Asia, 
was named after him Fe was a foreign member of the Linnean 
Society, 


THE followmg has been sent us by a correspondent of M 
Riedel —-‘‘The Russian man-of-war 7Zsanvina, Commodore 
Michel Comancy, 1s steammg from Ternate to Papua the 28th 
of November past in search of the missed Russian naturalist, M 
Micluha Maclay —T G F Ri¥rpet, C.M ZS-—Gorontalo, 
North Celebes, December 30, 187 2” 


THE Royal hish Academy has sanctioned the following grants 
out of the funds entrusted to it by Parliament for assisting seren- 
tific research —-So/ to W TI Batley for additional explurations 
at Kultorcan for fossil plants, 40/ to G H Kunahan, to 
asyst him m microscopical examinations into the structure of 
rocks , and 30/ to Prof W. R M‘Nab, M.D, for researches m 
vegetable physiology 


We are informed that the Hippopotamus, born a short time 
ago in the Zoological Gardens at Amsterdam, and which gave 


} 
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some promise of surviving, has, lke most fof 1ts predecessors, 
died , so the young *‘ Guy” in Regent’s Park, which 1s doing 
as well as can be wished, is the only living specimen born and 
bied in Europe 


Prot BRuNNOV’, the Astronomer Royal for Ireland, has just 
issued a second part of his astronomical observations and re- 
searches made at Dunsink, the observatory of Trimty College, 
Dublin This part contains—New Determination of the Parallax 
of the Star Groombridge, 1830, Further Investigation of the 
Parallax of 615 Dracoms, Determination of the Parallax of 85 
Pegası , Determination of the Parallax of the * Bradley, 3077, 
Further Investigations on the Parallax of a Lyra, Observations 
of 1830 Groombridge and * (a) , Observations of 1830 Groom. 
bridge, and ~ (4) , Observations of 615 Draconis and * (9 5) pre- 
ceding , Observations of 85 Pegası, Observations of Buiadley 
3077 and * (10) following , and Observations of a Lyre and * 
(10) following 


THE preliminary report of the U S explorations and surveys 
during the year 1871, m Nevada and Arizona, conducted by 
Lieut. George M. Wheeler, of the engineer corps, has lately 
been published ın quarto form by the government printer It 
contains an account of the plan of the survey, as mttiated by 
Lieut Wheeler in 1870, and which he has successively continued 
during the year 1872 Tne work accomplished durng 1871 
embraces, among other results, the mapping out of various 
mining districts, and the determination of the areas, direction, 
and condition of the lodes The topographical features of the 
great Colorado plateau have been developed over the region ex- 
tending from St George, ın Utah, to the White Mountains near 
the border line of Arizona and New Mexico, and much infor- 
mation has been githered as to the geology of this plateau, and 
of numerous inclosed and interior basinsin Nevada The ex- 
ploration of the Colorado has determined the absolute limit 
beyond which a patty of examination will not be likely to ascend 
that river It nas been ascertained that a railroad can cross 
the Colorado and the mouth of the Virgi River, that it can be 
carned by easy grades, and that the Colorado can be crossed 
hy a north and south line near the fvot of the Grand Cafion 


Tut Insti ution of Naval Architects commences its session 
for 1873 to-day The meetings will be held as follows m the 
hall of the Sozie y of Arts, John Street, Adelphı —On Thurs- 
day, April 3, morning at 12, and evenmg at 7 o'clock, on 
Friday, April 4, morning at 12, and evening at 7 o’clock, and 
on Saturday, April 5, morning at 12 o'clock only The Right 
Hon Sir J S Pakington, Bart, M P, GCB, DCL, presi- 
dent, will occapy the chaw Judging from the programme of 
proceedings, this year’s meeting ought to be full of interest, and 
may be productive of important practical results 


THE first report (for 1872) of Governor N P Langford, 
superintendent of the Yrllowstune National Park, has just 
made its appearance, and contains an account of what has been 
done during the year to piotect and preserve this interes ing 
region for the benefit of future visttors We are informed that 
new natural wonders are continually discovered, and that the 
number of geysers, hot springs, &c , 18 almost countless The 
Park was vi ted dming 1872, ın connection with the expedition 
of Prof Hayden, and new routes determined, by which access 
will be much easie1 than heretofore At present the only mode 
of approach ts by means of saddle and pack trains, and Governor 
Langford suggests the propriety of constiucting several waggon- 
roads for the convenience of the public When improvements 
are made it is thought that extensive settlements will spring up 
in that regian, supported in part by the travel of tounsts, and 
partly by tha exportation of lumber made from valuable timber 
in the district No mmes appear to have been detected, nor 
1s there any prospect of them, 
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WE have received from the U S Engineer Office a well- 
constructed skeleton map prepared by Lieut, Geo M Wheeler, 
Corps of Engineers, U S Army, covering that part of the 
United States west of the rooth meridian, and exhibiting the 
relations that exist between lines and areas of explorations and 
surveys conducted under the auspices of the War Department in 
that region It is of interest as showing, im an approximately 
detailed manner, the routes of government surveys over the large 
area embraced 
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AN excellent opportunity for obtaining a valuable collection of 
minerals and fossils 1s furnished by the offer for sale in the U S 
of the celebrated Troost Cabinet, which, indeed, almost belongs 
to a former generation, having been packec away since the death 
of its collector at Nashville, Tennessee, a period of over twenty 
years It was brought together at a time when rare and choice 
minerals were more easily obtained than at pressent, by Dr. 
Troost, who was at the time state geologist of Tennessee, and 
succeeded in making up one of the finest sertes of mmerals in 
this country The collection 1s at present in charge of Professor 
J B Lindley, of Nashville, to whom communications on the 
subject are to be addressed 


THE Syndicate recently appointed by the University of Cam- 
bridge to inquire into the scheme for establishing a county 
college at Cambridge have issued their report While favour- 
able to the scheme generally, they are not prepared to recom- 
mend that any special title should at present be offered by the 
University to students ın the manner proposed, or that the Unm- 
versity should prescribe rules for the admiss.on of students into 
the proposed college They recommend that a general approval 
be given to the proposed scheme His Grace the Duke of 
Devonshire has consented to name the trustees 

THE Marquis of Westminster, K G, presided at a meeting 
at Chester on Saturday, in furtherance of a scheme for uniting 
under one roof the City Library and Readmg Room, the Society 
of Arts, the Architectural and Archeological Society, the Natu- 
ral Science Society, and also for establishing a local museum, 
the nucleus of which 1s already secured to the city by a valuable 
and extensive collection of geological specimens presented by 
the Marquis 


THE foundation stone of the new Presideicy College, Cal- 
cutta, was laid on February 27 by his Excellency the Governor 


A NEW archeological society has been started at Raykote, 
Kattywar, India, named the Sourashtra Society Its object 1s 
the encouragement of antiquarian research, the recording of tra- 
ditional and ethnological mformathon, and generally to add 
to the knowledge of the physical, social, and philosophical con- 
dition of the Province of Kattywar 

PROBABLY the oldest collection of specimens of natural history 
now extant in the United States constitutes a portion of the 
present cabinet of Princeton College, New Jersey It was first 
brought together by Monsieur Delacoste, a French collector and 
naturalist, who flourished m New York at the beginning of the 
present century, and who published in 1804 a catalogue of his 
curiosities (chiefly collected in Guiana), filing a pamphlet of 
about ninety pages The collection embraces about 260 species 
of birds, 63 of quadrupeds (which included both mammals and 
turtles), over 50 of fishes, and other objects in proportion This 
collection is still preserved, for the greater part ın good condi- 
tion, at Princeton The establishment of the Delacoste collectron 
does not antedate that of Pealein Philadelphia, but that long 
since disappeared, partly by the scattering of the material col- 
lected, and partly from its destruction by fire 


COMMANDER SELFRIDGE arrived at] Panama on January 
21 last, and sailed on the 25th, on board the steamer Tuscarora, 
for the coast of Darien, for the purpose of continuing the survey 
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of the Darien Ship-Canal route Work will be commenced 
about latitude 6° 32’ north and be carried across the “ divide,” 
following the valley of the niver Bayaya, a tributary of the 
Atrato, to its junction with the latte: river, at a distance of about 
150 miles from the Caribbean Sea 


Messrs BLiackwoop AND Sons have sent us a well-con- 
structed North Polar Chart, by Mr Keith Johnston Besides 
showing the latest discoveries of voyagers within the Arctic circle, 
the chart indicates each of the farthest points which have as yet 
been attained on the margin of the unvisited area, the great 
glacier and snow fields, the average and extreme limits of the 
appearance of sea ice, the northmost limits of tree growth on the 
land; the depths of the Arctic waters, so far as these are known, 
and the elevation of the land which surrounds them The poli- 
tical boundaries of the countnes which come within the limits of 
the map are also indicated 


WE have received a copy of the correspondence between the 
Royal Geographical Society and the Government with reference 
to the new Arctic Expedition which Government was unsuccess- 
fully petitoned to undertake The pamphlet contains 2# extenso 
all the documents submitted to Messrs Lowe and Goschen, 
containing information of great mtrinsic value 


THE earthquakes in Samos continued in March A report 
had been spread by the Smyrniotes that the statement of earth- 
quakes had been invented in the island to draw the Bey back 
from Constantinople 


On Feb zo no less than 20 distinct shocks were felt at Afioom 
Kara Hissar in Asia Minor, causing great alarm, as there was 
also almost incessant moving of the earth’s surface On the 
next day the wind veered round to the north with sharp cold and 
frost 


ON March 7, at 6AM, a smart shock of earthquake was felt 
at Rhodes 


Our neighbours on the other side of the Atlantic are continu- 
ally sending us what they term ‘‘ Preliminary Desctiptions” of 
novel forms of existing or extinct animals These consist of new 
names, followed by short and very imperfect accounts of any 
apparently pecular specimens which the author has had the 
good fortune to hit upon, a note being generally appended to 
the effect that fuller descriptions will shortly appear in some 
work now in hand Our friends seem to forget that the form of 
ability which gives rise to an illustrious name, 1s gained by the 
employment of original method, rather than by the simple re- 
cording of novel facts We fear that the large amount of un- 
digested matter thus brought forward may in the long run pro- 
duce a condition of dyspepsia of the scientific mind, which will 
tell hard on the more modest and painstaking workers on the 
subject, by producing a generally diffused and excessive scepti- 
cism as to the value of new discoveries, however promising 


THE ‘*Results of Meteorological and Magnetical Observa- 
tions, 1872,” taken at Stonyhurst College Observatory, show 
that the meteorological work there is done with great care and 
minuteness, 


WE would recommend to all science teachers the lecture re- 
cently dehvered by Mr Joseph Payne at the College of Pre- 
ceptors, on ‘The True Foundation of Science-Teaching,” now 
published in a separate form 


THE additions to the Zoological Soctety’s Gardens during the 
past week include two Barbary Turtle Doves (Turtur rtsorius) 
from Africa, presented by Mr G Hanney, a Yellow-foote 
Rock Kangaroo (Petrogale xanthopus), and a Prince Alfred’ 
Deer (Cervus alfredt), born m the Gardens, also a Whit 
thighed Colobus (Colobus bicolor) from West Africa, purchase 
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II 
WE must now examine how the primitive organisms have 
originated, or rather the single primordial organism from 
which all others have issued Lamarck has attempted to solve 
the problem by his hypothesis of archigony or primitive being 
Darwin avoids touching this question, doubtless to leave a last 
refuge for the hypothesis of a creation, and to make a final 
concession to the spiritualist systems Haeckel shows no such 
caution , he 1s willing neither to renounce the scientific expla- 
nation of the phenomenon, nor to abandon the ground of 
natural philosophy to go astray upon that of faith or poetry, 
before resigning himself to the incomprehensible, he proceeds 
to explain, by a mechanical hypothesis, the primordial pro- 
duction of life 
He admits first, as to the origin of the earth, the system of 
Laplace, of whom Kant, about 1755, was the precursor, ın his 
‘Theory of the Heavens” This system ıs m harmony with 
all the phenomena at present known, and has not been found to 
disagree in any single instance Moreover, ıt has the advantage 
of being purely mechanical, and of not requiring a resort to any 
supernatural force This theory, consequently, plays the same 
zart in cosmogony, and especially in geology, that the theory of 
wamarck does in biology, and especially in anthropology. 
3oth are founded exclusively upon efficient, and not upon 
inal and intelligent causes Both fulfil the conditions of a 
iclentific theory, and have the same title to universal adoption, 
mtl the tıme when even better hypotheses shall be discovered 
Haeckel, however, acknowledges that the theory of Kant and 
waplace has a feeble foundation upon two points which it cannot 
‘xplain—the heat to which 1s due the gaseous mass which 
ormed the pnmitive world, and the rotatory movement m- 
rressed upon that mass But every attempt to explain these 
acts leads us inevitably to the untenable theory of an absolute 
eginning 
We can no more conceive an absolute beginning for the 
ternal phenomena of movement than we can imagine an absolute 
nd The universe 1s, ın the order of space and time, immense 
nd without limits Its eternal and it 1s mfinite The great 
tw of the conservation of energy, which has become the basis 
fall our views of nature, does not allow of any other concep- 
on The world, so far as 1t 1s accessible to our knowing facul- 
es, appears to us as an uninterrupted cham of movements 
hich determine a continual change of forms , each form 1s only 
1e transitory result of a sum of phenomena of motion , but 
nder this change of forms, force remains eternally mde» 
ructible 
Life could not commence before the earth had cooled suffi- 
ently to allow the water, which had hitherto been m a state of 
ipour, to become liquefied and to be deposited on the surface , 
T all anmmals and ali plants, all organisms ın short, consist for 
e most part only of water combined in a particular manner 
ith other materials But how is it possible to conceive the 
mmmencement of organic life? In answer to this question, 
‘aeckel examines first the relations which exist between organisms 
id the inorganic kingdom, from the standpoint successively of 
iemistry, of form, and of motion 
Chemistry teaches us that there does not enter into the mate- 
ıl composition of living bemgs, absolutely any substance, 
hich is not found in inanimate nature There does not exist 
1y distinct organic matter The differences which exist between 
gamic beings and the morganic world cannot then have their 
sential foundation ın the different nature of the substances of 
hich they are composed, but only in the processes by which 
ese substances enter into combination A greater or less 
msity suffices to place a chasm between two groups of bodies , 
oreover, the degree of density does not depend upon the com- 
ment elements, but solely upon the temperature by heating 
ficiently a sohd body, we can make it pass first into the 
wid, and then mto the gaseous state In contrast to these 
ree degrees of density of morganic bodies, the solid, the lquid, 
d the gaseous, Haeckel attmbutes to living beings a fourth 
ite of aggregation which 1s proper to them, 1s neither solid 
ze stone, nor liquid like water, but appears to be a mean 
tween the two, and consists always in a characteristic com- 
nation of water with organic matter This mixed state, which 
of the highest importance in the mechanical explanation of 
e phenomena of hfe, 1s explamed in its turn, according to 
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Haeckel, by the physical and chemical properties of a simple 
substance, viz carbon , This element has a peculiar tendency 
to form with other elements, m the most diverse proportions of 
number and weight, complicated and very various combinations 
Above all it enters into combination with three other elements, 
oxygen, hydrogen, and mitrogen, in order to form the indis- 
pensable base of all vital phenomena, viz albumen or protein 
Certain very simple organisms, such as the monads, are only 
small masses of semi liquid, semi-solid albumen, and it 1s the 
same for the most part with other organisms m the earliest 
stages of their development, when they are as yet only simple 
cells , albumen then takes the name of d/asma or protoplasm, 
and this plasma is now considered as the starting-point of all 
vital phenomena Taus it 1s not more difficult for us to give a 
general explanation of hfe than it i» to explain the physical pro- 
perties of organic bodies It 1s true that ultimate causes are 
hidden from us ; but ıt is the same in the morganic world If 
we are unable to say why such a combmation engenders a cell, 
no more can we understand why gold crystallises into a tetra- 
hedric or antimony icto a hexagonal form Thus, from a che- 
mical point of view, ıt impossible to establish any difference 
between the organic and inorganic kingdoms 

Again, with respect to Form, the simple and homogeneous 
structure of crystals 1s opposed to the heterogeneous and compli- 
cated structure of living bemgs, but certain mferior organisms, 
such as the monads, are formed solely of a small albumimous 
mass of a structure as simple as that ofa piece of slex Animals 
and plants thus appecr, at first sight, not to have any mathe- 
matically determmed form like crystals, but Haeckel has 
pointed out among the Aadiwlarza and many other protozoa 
a great number of -nferior organisms, which, like crystals, 
may be referred to regular geometrical forms He has also, 
i Ins “General Mcrphology” (pp 375—574), presented an 
ideal system of stereometric forms which explain both the 
actual forms of morgane crystals, and those of organic indivi- 
duals Thereis finaly a large numberof hving bemgs com- 
pletely amorphous, such as the monads, the ame@déaz, &c , whose 
shape 1s constantly changing, and in which it 1s as impossible to 
recognise a determinate form as it ıs in the case of amorphous 
morganic bemgs, such as non-crystallised stones, precipitates, &c 
In respect of form, then, there 1s no more essential difference 
between organic and morganic beings 

Let us now consider Movement At the present day, as the 
hypothesis of a vital force ıs completely abandoned, ıt 1s neces- 
sary, according to Haeckel, to refer all manifestations of life, 
and particularly the phenomena of nutrition and 1eproduction, 
to the properties of carbon, or at least of hydrogen With 
regard to growth, the only difference between living beings and 
inorganic bodies hes im this, that the former grow in size by 
intersusception, that is, by the introduction of new particles into 
their interior, while the latter are enlarged by opposition, by the 
external addition of new matter, The external conformation 18 
determined, ın crystals as well asin organisms, by the laws of 
adaptation , the form and the size of the crystal depends on the 
circumstances in whick it 1s placed, on the vessel in which the 
process of crystalhsatian goes on, on temperature, on atmosphere 
pressure, on the presence or absence of foreign bodies The 
form of every crystal, as wellas the form of every organism, 1s 
thus the result of the struggle between two factors,— an internal 
plastic force proceeding from the chemical constitution of the 
body, and an external plastic force the result of the mfluence 
of the medium Consequently, 1f growth and form are processes 
of life, there 1s no reason for refusing to attribute hfe to the mm- 
organic world, as well as to organisms 

As soon as this unity of organic and inorganic nature 1s fairly 
established, the problem of primordial or spontaneous generation 
presents much fewer difficulties If the attempts which up to 
the present tıme have been made to bring about eaperimentally 
spontaneous generatior have not led to positive results, the only 
inference to be drawn 1s, that we are as yet ignorant of the con- 
ditions in which it takes place, conditions which, moreover, 
we may perhaps not now be able to reproduce It 1s evident 
that all the matte: which has become organic, would, at the 
time when the earth was not sufficiently cooled, be mixed in the 
atmosphere in a form of which we are ignorant How are we 
able to reproduce completely 1n our laboratories all the chemical), 
electric, and other conditions of that primitive atmosphere ? 
Meanwhile, the combinations of carbon which have already been 
obtamed artificially, give ground for hoping that ere long we 
shall be able to reproduce the most important of all, the matter 
of the asma or albumen 
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But the most powerful arguments im favour of spontaneous 
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m No r with a short article stating the experiments by which 1t 


generation are furnished by the study of the monads, the simplest | ıs demoastrated that free electricity resides only m the surfaces 


of all organisms, wnich Haeckel has made the subject of a special 
monograph Seven species of these are known, some of which 


of condactors, and then proceeding in No 2, and sub equent 
numbers, to treat of the various units employed m measuring 


live in fresh water, and some in the sea, all of them consisting | quantities of electricity and magnetism, and the relations which 


of small formless masses of albuminous combinations of carbon, 


j exist between them The reader will gather the character of 


and differing from each other only in their mode of reproauction, | such articles as those to which we refer, from the followig enu- 


development, and nuirition As these living beings do not pre- 
sent any complication of diverse parts, any division of functions 


meration of the titles of a few others of thuse which are more 
important —‘‘ On the action of a magnet on a magnetised mole- 


or of organs, as all the phenomena of Lfe with them proceed | cule at a distance,” “ On the analogy between the propagation 


in a homogeneous manner, and without determinare form, it 1S 
very easy to conceive of their spoataneo.s generation There 
1s indeed one species which even at the present day appears to 
be bon spontaneously, it 1s that which kas been discovered by 
Huxley, and which has been described under the name of Batty- 
bius Haeckeliz Tr mhabits the sea at depths of from 12,090 to 
24,000 feet , ıt covers the ground sometimes as a network of 
strings of plasma, and sometimes in little heaps The nucleus 
of ıt seems to be formed by a local condensation of albuminous 
matter, and the monad becomes a cell As we have seen above 
that all animals and plants have their starting-point in a cell, it 
1s allowable to suppose that all species are only monads gradvally 
modified by natural selection 

It will be seen that all the views of Haeckel are founded upon 
the cellular theory as it has been formulated by Schleiden and 
Schwann, Haeckel always distinguishes two elements— 
cytodes and cells properly so called, reuniting these two 
elements under the generic name of f/astides Cytodes are 
parcels of plasma destitute of a nucleus, while cells are plas- 
tides endowed with a nucleus, each of these two species 
being subdivided ın its turn into two groups, according as they 
are or are not enveloped by an exterior membrane Hence 
there are four forms of jflastides (1) Naked or primitive 
cytodes, hike the present existing monads, the only ones which 
can proceed directly from spontaneous generation , (2) Cytodes 
with membranes (/efocyioda), proceeding from naked cytoces by 
a coagulation of the exteriur portion of the plasma , (3) Naked 
or primitive cellules by coagulation of an terior portion of the 
plasma , and (4), Membranous cells, proceeding either from 
membranous cytodes by interior condensation of the nucleus, or 
from naked cells by the external formation of a membrane 

There are two theories, one of which may be adopted Enther 
the monads at present known are descended by propagation 
from primitive monads and have preserved the same jorm for 
millions of years , or, even at this piesent time, as was the case 
im the earlier days of organisation, they owe their existence to 
repeated acts of spontaneou, generation The latter hypothesis 
1s in no respect less probable than the former 

(To be continued ) 


SCIENTIFIC SERIALS 


Journal de Physique Théor que et Appirquée Par J-Ch 
d@ Almeida, Prof de Physique au Lycée Corneille, Parts We 
have before us the numbers of the “Journal de Physique 
théorique et appliquée” extending over the first year of its 
existence The object of the journal, which consists of monthly 
parts of about forty pages each, 1s stated in the preface to the 
first number (January 1872) to be the giving of a new impulse to 
the study of physical scence This its authors aim at doing 
“hy unfolding the more recent and less known theories, by 
describing the experiments upon which they rest, by indicating 
the most easy means of repeating them, and by narrating the 
progress which physical science makes day by day m 
France and other countries” By the execution of this project 
“they hope to imterest everyone who 1s acquainted with the 
principles of science, to enliven teaching, to excite the spirit of 
research, and to stimulate discoveries” The journal, which 1s 
principally mathematical in its treatment of the subjects, differs 
considerably from such a journal as the ‘ Poilosuphical Maga- 
ane” The ongimal artules im it are few and ummporant 
There are criticisms on and reprints of articles selected from 
other journals, and bearing on the subjects to which this is de- 
voted , but the distinguishing feature of the journal consisis in 
articles, continued generally through several successlve numbers, 
reproducing and elucidating important theones and inves- 
tigations, which are thus presented m an easily accesstole 
form. Thus the first number starts off with an article 
on “Electrostatic measures” We also have a series of 
articles by M Terquem on electiicity and magnétism, begmning 





of neat and the distribution of electricity,” “ On the propagation 
of permanent electri. currents,” “On the employment of the 
wave theory in optical calculauons,” ‘On Electrodynamics and 
the theory ot induction” These articles do nt contain original 
ma.ter, nor for the most part do they contain matter arranged in 
an original way, but~they contain useful and concise expositions 
of the subjects, reproducing such points as the proof of Ampére’s 
theory, Oum’s laws, the method of comparing electro-magnetic 
anc electro-static units, and the hke Such articles will be prim- 
cipally useful to those who cannot obtain the original investiga- 
tions, or who desire to avoid the laboui of consulting those 
manuals in which these investigations may be included The 
journal seems certainly well calculated to extend a knowledge of 
and interest in the subjects with which it deals, and thus to assist 
in achieving the end which it proposes to itself 
JAMES STUART 
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SOCIETIES AND ACADEMIES 
LONDON 


Royal Society, March 20 —‘‘On the Temperature at which 
Bacteria, Vibriones, and their Supposed Germs are killed when 
immersed in Fluids or exposed to Heat ina Moist State” By 
H Charlton Bastian, M D, FRS, Professor of Pathological 
Anatomy m University College, London (Continued from 

4I 
4 Ae iii just cited concerning the behaviour of thin films of 
turbid mfusions which had been heated to different temperatures 
gave me the clue as to the proper direction of future work It 

would seem that when mounted im the manner described, such 
thin firms of infusion continue capable of supporting and favour. 
ing the multiphcation of any already existing Bactersza and Vi 
briones, although, under such conditu ns, no new birth of hving 
particles appears to take place even ın these fluids The ques- 
tion then arose as to wheiher, py subjecting larger quantities oj 
the ‘ame infusions to any particular sets of conditions, we 
could ensure that they also should continue to manifest the same 
properties Because if so, it would be almost as easy to deter- 
mine the death-point of Bacterza and Vids zones when exposed to 
heat in these infusions, as ıt had been to determine ıt for the 
saline solutions already mentioned. 

it was pointed out by Grutthuisen early m the present century 
that many infusions, otherwise very productive, ceased to be sc 
when they were poured mto a glass vessel whilst boiling, and 
when this was filled, so that the tightly-fitting stopper touched 
the fwd Havieg myself proved the truth of this assertion fo 
hay infasion, it seemed likely that, by having recourse to ¢ 
method of this kind, I should be able to lower the virtues o: 
boiled hay and turmp infusions to the level of those possessed by 
the boi.ed saline solution with which I had previously expert. 
mented—-that 1s, to reduce them toa state ın which, whilsi 
they appear quite unable of themselves to engender Bacteria o 
Vibriones, they continue well capable of favouring the rapid mul: 
tiplication of such organisms 

This was found to be the case, and I have accordingly per- 
formed upwards of one hundred experiments with moculatec 
portions of these two infusions ratsed to different temperatures 
The mode in which the experiments were conducted was a: 
follows —~ > 

Infusions of hay and turnip of slightly different strength: 
were employed These mfusions having been first looseh 
strained through muslin, were boiled for about ten or fifteer 
minutes and then whilst boiling strained through oreimary 
Swedish filtering paper into a glass beaker which had previously 
been well rmsed with boiling water A number of glass boitle: 
or tubes were also prepared, which, together with their stopper: 
or corks, had been boiled m ordinary tap water for a few 
minutes,” They were taken out full of the boring fimd; and 


* The vessels employed have varied mm capacity from two drachms fo four 
ounces , some have been provided with glass stoppers and others with very 
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the stoppers or corks being at once inserted, the vessels and | takes place and the fluids thus situated rapidly become turbid 


their contents were set aside to cool 
of hay or turnip had been rapidly cooled down to about 110° F 
(by letting the beake: containing it stand ın a large basin of cold 
water), 1t was inoculated with some of a turbid infusion of hay 
swarming with active Bacteria and Vibrrenes—im the proportion 
of one drop of the turbid fluid to each fluid ounce of the now 
clear filtered mfusion* The beaker was then placed upon a 
sand bath, and its contarmed fluid (in which a thermometer was 
immersed) gradually raised to the required temperature The 
fluid was maintained at the same temperature for five minutes by 
alternately raising the beaker from and replacing ıt upon the 
sand-bath, The bottles to be used were then one by one un- 
corked, emptied, and refilled to the brim with the heated, in- 
oculated fluid + The corks or stoppers were at once very tightly 
pressed down so as to leave no air between them and the surface 
of the fluds The beaker was then replaced upon the sand- 
bath and the gas turned on more fully, ın order that the expert- 
mental fluid might be rapidly raised to a temperature 9° F (5° 
C ) higher than it had been before After five minutes’ exposure 
to this temperature other bottles were fi ld in the same manner, 
and so on for the various temperatures the influence of which it 
was desired to test 

Thus preparei, the bottles and tubes have been exposed 
during the day to a temperature ranging from 65° to 75° F 
And generally one had not to wait long ın order to ascertain 
what the :esults were to be In some cases, if the contents of 
the vessels were to become turbid, this was more or less manı- 
‘est after an interval of forty eight hours In other cases, how- 
aver, the turbidity manifested itself three or more days later, 
ind the reason of this difference will be fully discussed in a sub- 
iequent communication 

For the sake of simphety and brevity, the necessary particu- 
ars concerning the 102 experiments have been embodied in the 
able which will be found below 

The experimental results here tabulated seem naturally dı- 
iible mto thiee groups Thus, when heated only to 131° 
r, all the infusions became turbid within two days, just as the 
noculated saline solutions had done { Heated to 158° F all 
he inoculated organic infusions remained clear, as had been the 
ase with the saline solutions in my previous experiments, when 
eated to 140° F There remains, therefore, an mtermediate 
eat zone (ranging from a httle below 140° to a little below 
58° F ), after an exposure to which the imoculated organic 
fusions are apt to become more slowly turbid, although 1n- 
culated saline solutions raised to the same temperatures inva- 
ably remain unaltered The full explanation of these 
pparent anomalies I propose to make the subject of a future 
ommunication to the Royal Society , meanwhile we may quite 
vlely conclude that Bacteria, Vibr:ones, and their supposed 
erms are either actually killed or else completely deprived of 
aeir powers of multiplication after a brief exposure to the tem- 
erature of 158° F (70° C) 

This evidence now in our possession as to the limits of “ vital 
asistance ” to heat displayed by Bacterza, Vibriones, and their 
ipposed germs in neutral saline solutions, and ın neutral or 
cud organic infusions, 1s most pertinent and valuable when con- 
dered in relation to that supplied by other sets of experiments 
eaumg upon the all-important problem of the Ongin of Life. 
‘hese latter experiments alone may possibly leave doubt ın many 
unds , but the more thoroughly they are considered in relation 
> the evidence brought forward m this communication, the more 
illy, I venture to think, will every lingermg doubt as to the 
roper conclusion to be arrived at be dispelled 

Thus, we now know that boiled turmp- or hay-infusions ex- 
osed to ordinary air, exposed to filtered arr, to calcined air, or 
iut off altogether from contact with an, are more or less prone 
» swarm with Bacteria and Vidriones m the course of from two 
sıx days But, placed under shghtly different conditions such 
; were employed ın the moculation experiments above quoted, 
though infusions of the same nature do not undergo “‘ sponta- 
20us” putrefactive changes, yet when hving Bacteriaand Vibriones 
re added and not subsequently heated, putrefaction evaracly 


ghtly fitting corks , and the latter I find have answered quite as well as 
ie former Onthe whole I have ound tightly corked 1 oz phials to be about 
1e most convenient vessels to emplov in these inoculauon experiments 

+ Tt was fourd desirable to filter the infusions after they had been boiled, 
ecause the boiling generally somewhat impaired their clearness 

f At this stage, of course, very great cares needed m order to avoid all 
yance of accidental contamination eithe: with hving orgamsms or with un- 
eated fragments or particles of organic matter 

1 In the eaper:ments already referred to 


When the filtered infuston There ts therefore nothing im the conditions themselves tending 


to hinder the process of putrefaction, so long as living units are 
there to imitiate 1t Our experiments now show that as long as 
the added Sactesza, Frbrrones, and there supposed germs are sub- 
jected to a heat not exceeding 131° F (55° C}, putrefaction in- 
variably occurs within two days, whilst, on the contrary, whenever 
they are subjected to a temperature of 158° F (70° C ) putrefac- 
tion does not occur To what can this difference be due, except 
to the fact that the previously hving organisms which, when 
living, always excite putrefaction, have been killed by the tempe- 
rature of 158° F ? It would be of no avail to suppose that the 
absence of putrefaction in these latter cases is due to the fact that 
a heat of 158° F , instead of killing the organisms and their germs, 
merely annuls their powers of reproduction, because in the other 
series of experiments (with which these have to be compared) 
where similar fluids are exposed to ordinary or purified air, or 
are shut off from the influence of air altogether, the most active 
putrefaction and multiplication of organisms takes place mn two, 
three, or four days, ın spite of the much more potent heat of 
212° F, to which any pre-existing germs or organisms must have 
been subjected The supposition, therefore, toat the Bacteria, 
Vibruoncs, and their germ, were not killed m our inoculation 
experiments at the temperature of 158° F , but were merely de- 
prived of their powers of reproduction, would be no gain to 
those who destre to stave off the admission that Bacteria and 
Vibrones can be proved to arise de zovo in certain cases Let us 
assume this—which 1s indisputably proved by these moculation 
experiments—viz that an exposure to a temperature of 158° F, 
(70° C ) for five minutes deprives Bacteria, Vidriones, and therr 
germs of their usual powers of growth and reproduction-—that 1s 
that ıt reduces them to a state of potential, 1f not necessarily to 
one of actual death What end would be served by such a 
reservation? The impending conclusion would not be staved 
off by means of 1t The explanation of what occurs 1n the other 
set of experiments, where the much more potent heat of 212° F 
1s employed, still would not be possible without having recourse 
to the supposition of a de novo origination of living units, so 
long as those which may have pre existed ın the flask could be 
proved to have been reduced to such a state of potential death 
It would be preposterous, and contrary to the whole order of 
natuie, to assume that the vastly ıncreased destructive influence 
of a heat of 212° F had restored vital properties which a 
lesser amount (158° F ) of the same mfluence had completely 
annulled 

The evidence supplied by these different series of experiments 
in whichever way it 1s regarded, as 1t seems to me, absolutely 
compels tbe logical 1easoner to conclude that the swarms of 
hving organisms which so often make then appearance ın boiled. 
infusions treated ın one or other of the vanous modes already 
proved to be either destructive or exclusive of pre-existing Irving 
things, are the pioducts of a new brood of “hving particles, ” 
which, in the absence of any co-ex sting living organisms, must 
have taken origin in the fluid itself For this mode of ongin of 
living units, so Jong spoken of and repudiated as ‘‘ spontaneous 
generation,” I have proposed the new term Archebiosis 


Inoculation Expe iments made with the view of ascertaining the 
Tempe atures at which Bacteria, Vibriones, and the Supposed 
Germs are killed in Organic Infusions 
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March 27 —‘‘ On the Radiation of Heat from the Moon, the 
Law of its Absorption by our Atmosphere, and its variation m 
amount with her Phases” By the Earl of Rosse, DC L,F RS 

In this paper is gœven an account of a series of obser- 
vations made in the Observatory of Burr Castle, m further 
procecution of a shorter and less carefully conducted inves- 
tigation, as regards many detas, which forms the subject of 
two former communications* to the Royal Society The obser- 
vations were first corrected for change of the moon’s distance 
from the place of observation, and change of phase during the 
continuance of each mght’s work, and thus a curve, whose ordi- 
nates represented the scale-readings (corrected) and whose ab- 
scissee represented the corresponding altitudes, was obtamed for 
each night’s work By combining all these, a single curve and 
table for reducing all the observations to the same zenith-distance 
was obtamed, which proved to be nearly, but not quite, the 
same as that found by Professor Seidel for the light of the stars 
By employing the table thus deduced, and also reducing the heat- 
determinations obtained on the vartous nights for change of 
distance of the sun, a more accurate phase curve was deduced, 
indicating a more rapid increase of the radiant heat on approach- 
ing full moon than was given by the formula previously employed, 
but still not so much as Prof Zollner’s grves for the moon’s light 

By employmg Laplace’s formula for the extmction of hght 
in our atmosphere, the heat-effect ın terms of the scale-readings 
was deduced, and an approximation to the height of the atmo- 
sphere attempted. 

From a series of simultaneous measurements of the moon’s 
heat and hght at intervals during the partial eclipse of Novem- 
ber 14, 1872, when clouds did not interfere, ıt was found that 
the heat and light diminish nearly 1f not quite proportionally , 
the mmimum for both occurring at or very near the middle of 
the eclipse, when they were reduced to about half their amounts 
before and afte: contact with the penumbra 


PARIS 

Academy of Sciences, March 24 -—M de Quatrefages, 
president, ın the char M Faye read a long and exhaustive 
reply to M Vicaire’s criticisms on his solar theory and attempted 
revival of Wilson’s hypothesis He answered each objection m 
detail, and maintained that his position had not been affected by 
M Vicaire’s arguments —M Berthelot read a paper on the con- 
stitution of the solutions of the hydraciés, and on their inverse 
reactions Hebelieves that the increase of heat evolved with 
increased dilution proves the existence of a number of hydrates, 
and that the quantity of hydrated acid required to precipitate 
certain chlorides from their solutions w.ll throw more light on 
this pomt —On certain propyl new derivatives, related to 
the metallic propyl compounds, by M A Cahours—-M Th 
Lestibondois read a note on certain anomalous lanas —-Papers 
were read on the conditions under which certain periods of the 
quadratics of a curve of #z degrees disappear or become infinite, 
by M Max Marie —On a new double image micrometer, by M 
C Noel —On the measurement of the chemical effect of solar 
light, by M E Marchand —On Phylloxera, &, by M L. 
Faucon —-On a new method of determining the position of the 
nodal surfaces ın masses of vibrating gas, by M D Gernez — 
On the volumetric estimation of carbonic anhydride, by M. 
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Houzeau Theauthor has devised a method forthe applicatic 
of volumetric analysis to the determination of CO, m agnicultur: 
chemistry The process consists ın absorbing the gas ın soc 
solution contaming zincic oxide, precipitating the carbonat 
formed with neutral solution of baric chloride, and titrating tl 
free soda left with standard sulphuric acid —- Researches on tr 
chloracetic acid and the trichloracetates, by M A Clermont - 
On the bursting of the skin of fruits exposed to persistent rau 
&c., by M Joseph Boussingault The author finds that this 
due to the diffusion of water mto the frut Many kinds of fru 
thus absorb large quantities of water, and ultimately burst Tt 
author has also experimented on leaves and stalks In eve: 
case sugar diffused out of the frut and leaves —-On the snov 
line, and its elevation in different parts of the world, by M Cl 
Grad ~On M Pasteur’s process for silk-worm preservation, t 
M Guisquet, was an answer to M Guérin-Méneville, who hi 
dented M Pasteur’s statements —On the phenomena of hibern: 
tion presented by flies exposed to successive changes of heat an 
cold m Russia, by M Goubareff Flies found perfectly torp: 
became lively at + 33° Réaumur, and became again torpid whe 
the temperature was allowed to fall —On an optical phenomenc 
produced by the condensation of dew on grass, by M J Leterm 
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INSTINCT 


a ew very valuable contribution to Psychology made 
by Mr, Spalding ın his paper on Instinct (Mac- 
millan's Magazine for February), and the letters and 
aiticle which have lately appeared in this Journal, will no 
doubt stimulate research, and lead to some rational ex- 
planation of what has hitheito been enveloped in a mist 
of metaphysics Mı Spalding has not only proved hım- 
self an acute thinker, he has shown a rare ability in de- 
vising eaperiments, and we may fairly expect that his 
researches will mark anepoch I am the more grateful 
to him because his instructive iesults, though seeming to 
contradict, do really furnish experimental confirmation of 
the views put forth in my work, now in the press, wherein 
it is argued that Instinct is /afsed Intelligence that what 
1s now the fixed and fatal action of the organism, was 
formerly a tentative and discriminating (consequently 
intelligent) action ın a word that what is now a con- 
nate tendency was formerly acquired experience 

There is great need of precise definition of terms 
What is Instinct? What is Experience? What is In- 
teligence® Twenty different writers indicate twenty 
different things by these terms They do not distinguish 
between Instinct and Impulse, between Experience 
acquired by the individual, and Experience transmitted 
from ancestors , between Intelligence, the discernment of 
Likeness and Unlikeness in feelings, and Intellect, the 
discernment of Likeness and Unlikeness in symbols 
Above all they seldom make clear whether they are treat- 
ing any fact from the psycho/ogzca/ or from the psycho- 
genetical point of view, ze whether they are describing 
the Anatomy or the Morphology of the Mind It 18, for 
instance, one thing to affirm that our perception of Space 
1s a perception necessarily conditioned by our organism, 
and in that sense @ fvvo7z , another thing to affirm that 
this conditioned structure 1s itself the evolved result of 
ancestral experiences of Sight, Touch, and Motion, and 
in that sense the perception of space 1s @ fosteriort, The 
point of difference between the empirical and nativistic 
schools may be got nd of by,such a precision in the 
question. The vital pomt will then be between the ad- 
vocates of evolution and the advocates of creation 
Those who hold that the Organism 1s evolved, must hold 
that its perceptions (and instincts) are evolved through 
Experience Those who hold that the Organism 1s 
created, and was from thefirst what we see rt now, must 
hold that its perceptions (and instincts) are pre-ordained, 
and have no experiential origin whatever 

Having thus cleared the ground of a mass of obstruc- 
tion, we may now approach the subject of Instinct. In 
what sense can it be said to be dependent on Experience ° 
Obviously this cannot be answered till we are agreed on 
the meaning to be assigned to the term Experience, I 
have defined it the vegzstvation of Feeling And what is 
Feeling? Itis reaction of the sentient Organism unde: 
stimulus This reaction has obviously two factors the 
structure of the organism, and the nature of the stimulus 
It ıs not every response of the organ that can bea feeling, 
it 1s not every feeling that can be an experience. The 
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secretion of a gland is a response, physiologically similar to 
the response of a sensory organ , but the forme: ıs not a 
feeling, although ıt enters as an element into the mass of 
Systemic sensation, and the response of a sensory 
oigan, although a feeling, will not be an experience 
unless ıt be revwadble, and this revival requires that ıt 
should be regzstexed ın the modification impressed 
on the sentient structure It ıs true that rigorously 
speaking no body, not even an inorganic body, can be 
acted on without being modified, every sunbeam that 
beats against the wall a/fers the structure of that wall , 
but these minute alterations are not only inappreciable 
for the most part, by any means in our power, they are 
also mostly annulled by subsequent alterations, In one 
sense, therefore, nə impression ever excites Feeling with- 
out modifying the sentient structure, but some impres- 
sions, especially when iterated, produce definite and 
peimanent modifications, and these are registrations 
capable of revival, z e of the feelings 1egistered, so that 
when the organism 1s stimulated its reaction will be de- 
termined by those past reactions, and the product will be 
a feeling more or less resembling the feelings which were 
formerly produced Thus we have Feeling as the ie- 
action of the Organism, and the Organism itself as a 
structure which has been modified by its reactions on 
external stimuli What the structure of the Organism 1s 
at any stage determines what will be the kind of sentient 
reactions 1t will have Experience 1s the registration of 
Feeling, 1egistered in those modifications, which, because 
they are modifications of structure, must have corie- 
sponding activities of Feeling, and fiom these spring 
Actions To trace the history of these modifications or 
their feelings 1s Morphology or Psychogeny , to describe 
their results is Anatomy or Psychology 

We cannot be in doubt then whether Instinct 1s oL 13 
not dependent on Experience, we can only ask Is a 
particular action chatacteristic of a particular animal 
species, one that the animal has itself /earned to per- 
form through the adaptation of its organs, under the 
guidance of sensible impressions reviving the past ım- 
pressions of zfs experience, or an action mevitably 
determined by the reactions of tha structure inherited 
from ancestors. so that sensible impressions revive 
ancestral experiences registered ın the modifications ım- 
pressed on the structure? The answer in each case can 
only be approximative, and for this reason until the 
organism has the requisite degree of development foi 
the performance of the actions, there can be no mani- 
festation of the instincts, and there are few of the ın- 
stincts manifested at birth 

How, then, shall we define Instinct? How separate 
the actions which are congenitally determined, from those 
which are incidentally determined? Both require the 
indispensable conditions of an appropriate structure and 
appropriate stimuli It 1s obvious that we cannot fix 
upon the stiucture alone , and yet the congenital tenden- 
cies of that structure must be taken into account, for 
we sce instincts not manifested until long after many 
other actions have been acquired—as in the case of the 
sexual instinct. But if congenital tendencies sufficed, we 
should call the flowering of plants at the.: normal season 
when transplanted to a d:ferent climate, an mstinct 
Many would say that an action common to an entire 

BB 


4.38 


group of animals must be an instinct, since it could not 
be acquired through individual experience But how if 
the conditions of acquisition are also common to the 
whole group? Thus an infant certainly learns to scratch 
itself, since, however it may itch, some considerable ex- 
perience 1s necessary before it learns to localise the sen- 
sation, As, however, the conditions of this acquisition 
ale common to all childien, all learn to scratch them- 
selves Now in many animals chis‘1s an mherited acqui- 
_ sition; they scratch themselves from the first Whether 
the infant also inherits a structure which would develop 
into one as apt as that of the animal, cannot be ascer- 
tained , all we know is that the mfant’s nervous structure 
is too immature at first to permit the localisation of sen- 
sation How much of the subsequent aptitude 1s the 
result of congenital tendency, and how much of acqui- 
sition through incidental experiences acting on a predis- 
posed organism, cannot be estimated * 

That we require some character to distinguish the in- 
stinctive from the impulsive actions, may be readily shown 
No one calls Breathing, Secretion, Excretion, &c, m- 
stincts Yet these are the actions of congenital tendencies 
inthe organism “A hungry chick,” says Mr Spalding, 
“that never tasted food, is able on seeing a fly or spider 
for the first time, to bring into action muscles that never 
weie so exercised before, and to perform a series of deh- 
cately adjusted movements that end ın the capture of the 
insect” Every one would pronounce this a typical 
case of Instinct Now compare with it the following, 
which no one would class among the instincts <A new- 
born animal that has never breathed before 1s able on first 
feeling the stimulus of the atmosphere to bring into action a 
very complicated group of muscles which never were so 
exercised before, and to perform a series of delicately 
adjusted movements which end in the aeration and ccu- 
culation of the blood 

This contrast may lead us to the character sought. 
Understanding that every line of demarcation ın psychical 
phenomena must be more or less arbitrary, and only 
Justifizd by its convenience, we~may draw such a line 
between Impulse and Instinct Impulses are the actions 
which from the first were fatal, inevitable, being simply 
the direct reflex of the stimulated organs, Given the 
respiratory organs and the atmosphere, Respiration 1s the 
inevitable result Given the secretory organ and the 
plasma, Secretion 1s the mevitable result There ıs no 
choice, the action either takes place or it does not 

Instincts are also fatal, inevitable, but they were not 
always so , the element of choice intervenes, and although 
the intelligent discrimination may be almost entirely 
lapsed, it never ıs wholly lapsed The guiding sensation 
is still discriminative, selective Hence instincts vary with 
varying conditions Thus the zxteteve impulse which 
when unsatisfied causes the uneasiness of desire, and 
which moves the animal in search of food, 1s markedly 
distinguishable from the zvstec¢ which selects the appro- 
priate food and rejects all the rest If an animal eats only 
certain kinds of food, out of many which would be nu- 
tritious, 1t is because these kinds have been selected by it, 
or by its ancestors, Every chicken, Mr Spalding assures 

* The examples of dogs and horses fnding ther way home, however 


marvellous, cannot be affliated on I nstinct, since tis very far from common 


to the species for one dog who finds his way home, hundreds are help- 
ess when lost 
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us, has to learn not to eat its own excrement. “They 
made this mistake invariably, but they did not repedt ıt 
oftener than once or twice” He also has this remark — 
“ Chickens, as soon as they are able to walk, will follow 
any moving object , and when guided by sight alone they 
seem to have no more disposition to follow a hen than to 
follow a duck ora human being Unreflecting onlookers 
when they saw chickens a day old running after me, and 
older ones followmg me miles and answering my whistle, 
imagined that I must have some occult power over the 
creatures, whereas I simply allowed them to follow me 
from the first There is the instinct to follow , and, as we 
have seen, then ear, prior to experience, attaches them to 
the right object ” 

I should rather say, “ there 1s the zwzdulse to follow 
and the instinct to follow the mother, or a duck, or the 
master who feeds them, is the selected action which 
becomes rapidly an organised habit” It is cne of the 
conclusions of my work that all our mvoluntary and 
automatic actions, were originally voluntary, and that all 
instinctive actions were ouiginally intelligent In the 
case now under consideration, the impulse to follow 1s a 
fixed tendency, the instinct to follow ıs facultative at first, 
and becomes fixed by habit, but 1s always, even when most 
firmly fixed, guided by discriminating feeling 

To conclude where there is no alternative open to an 
action it 1s impulsive , where there is, o1 originally was, an 
alternative, the action 1s instinctive, where there are 
alternatives which may still determine the action, and the 
choice 1s free, we call the action intelligent. 

, GEORGE HENRY LEWES 
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> LABORATORY 


fandocok for the Physiological Laboratory ByE Klen, 
MD, J. B. Sanderson, FRS , M Foster, FRS , 
and T L Brunton, M D., D Sc. (Churchill ) 


So of chemistiy have, for a long time, by 
means of the works of Fresenius and others, had 
the opportunity, almost unaided, of verifying for them- 
selves most of the experimental results of which they 
hear ın lectures, and read in text-books , and thus many 
are able, before they have finished their educational 
course, to obtain a thorough practical knowledge of the 
science, Such has not been the case with regard to 
physiology , the subject 1s less advanced, and has pro- 
gressed more slowly , perhaps this 1s because the descrip- 
trons of the methods by which the ends have been 
arrived at, as given by lecturers and writers, are incom- 
plete and insufficient The work before us is the first 
important attempt that has been made to put the com- 
mencing physiologist in a fair position to begin original 
work on the subject, by giving him the necessaly direc- 
tions for himself performing many of the fundamental 
experiments on which the science is based Whether 
physiology in its most comprehensive sense, as under- 
stood by the authors of this work in their title, 1s a single 
branch of science which can be thus treated ın its unity, 
or whether ıt ought to be divided up and incorporated 
with others already established, 1s a point which has not 
yet been satisfactorily settled, and which the perusal of 
this book may assist in proving. 
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e work is in two volumes, the first, much the larger, 
being devoted to the text, while the second contains the 
drawings of the microscopical preparations described, as 
well as the instruments, diagrams, and dissections re- 
ferred to. 

The histological section, written by Dr. Klein, is, as a 
whole, far superior to any existing work on the subject, 
which is saying a great deal, considering the large 
number of treatises on the use of the microscope, in the | 
study of the tissues of the animal body, which have already | 
appeared, The careful way in which all the many details | 
receive their due consideration, is an example to authors 
of text-books, and it is rendered evident on every page | 
that the author is himself thoroughly familiar personally | 
with the points 
he records. 
Many methods 
till now com- 
paratively little 
known and em- 
ployed in this 
country are 
fully discussed, 
amongthemost 
important of 
which is that of 
injecting or- 
gans by the 
“method of 
puncture,” in- 
troduced by 
Ludwig, which 
though it in 
many cases 
gives very de- 
cided results, 
has to be used 
with caution, 
as their inter- 
pretation is of- 
ten far from 
easy and some- 
times mislead- 
ing. The minu- 


test details, er Fic. 1.—Centrum tendineum of aaas seen from we y at arag side. roe _ =H gs mae 10), and the 
Omission o into the peritoneum by “natural injection.” 4, Straight interfascieular lymphatics between the systemati igre 

: bundles of tendon of the abdominal side ; a, lymph vessels of the pleural side, showing the valves, y á ae 1S 
which so often with corresponding dilatations. The last lymph vessels are as completely injected as the first. noring of their a 
marsthe results (Oc.,3; Obj., 4 Tube not drawn out.) excellent work- . 
are given in manship can- 


many cases as well as if the teacher himself were by the 
side of his pupil. The means to be employed for ob- 
taining a view of the stomata of the lymphatic system, as 
they are seen on the centrum tendineum of the diaphragm, 
is a case in point to which several pages are devoted, 
in which also the structure of these little understood 
organs is excellently entered into. The chapter on em- 
bryology is also very complete ; the paragraphs on striated 
muscular fibre are as logical as they are clear, the follow- 
ing being the summary :—“ From all these (the previous) 
facts we learn tHat the substance of a muscular fibre 
consists, in- the first place, of oblong prisms, #.¢., sarcous 
elements, with their axes parallel to its axes, and formed 
of a material which refracts light strongly, is stained 
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strongly with silver, slightly with solution of chloride of — 
gold, and swells out in the fresh state on the addition 
of water; and secondly, of a less refractive trans- 
parent interstitial substance occupying the remainder 
of the space, which is not coloured by silver, but 
is intensely stained by chloride of gold, and dis- 
appears in dilute acetic acid.” The illustrations 
accompanying the descriptions are new, and on a 
sufficiently large scale to render quite apparent the 
minutest structural points; much may be learnt from a. 
simple inspection of them. We do not quite like the 
introduction of so many German synonyms for many of 
the terms employed, they convey but little meaning to 
most English students, and though otherwise harmless, 
they might be et. 
taken to indi- Bt 
cate that our, = 
language is a 
poor in me- 
chanism, or 
that we are 499 
overpoweringly es = 
indebted to our te 
worthy rela- = 
tions, neither 

of which views = 
is strictly cor- wid 
rect. A little ose 
consideration uy 
might have Dy 
been shown to po? 
our microscope a 
makers bythe = 
employment of rP 
the well-known aa 
English no- = 
menclature of aoe 
objectives (for 
a man may be na 
a first-class his- le 
tologistand yet $ 
not know the 
meaning of 
Hartnack’s No. 


not but produce ill-feeling ; for though they may be ex- 
pensive, they have undoubtedly been the originators of 
most of the greatest improvements in their branch. 





Dr. Sanderson has undertaken the physiology of the - rad 
blood, together with that of the circulation, respiration, re 
and animal heat. The chapter on the first of these sub- S 
jects is excellent and thorough, nothing better could be ra 
wanted, the author being able to keep within the region = 
of fact. The German elaborate verifications of the sup- u N 


posed functions of many of the most important nerves, = 
are given in a very lucid and concise manner, and several 
of the excellent instruments introduced by them are clearly 
described, together with the principles of their action, and 
the methods of employing them, But in the other more 






















sta sebis to which 
1 a heories bearing 
l problei the circulation of the 
‘blood, are at the presén: lay in too unsettled a state to 
find a place in a manual for students, because it is im- 
possible in the permissible space to give the many con- 
flicting results of different authors, which yet remain 
unproved or unrefuted. The result is, as might be | 
expected, that a one-sided and individual view of the 
subject is presented, and the student is taught some 
things which he will have to unlearn. Most of Dr. San- 
derson’s theories have already appeared, but nevertheless 
e are based on principles undoubtedly unsound. 

Whilst discussing the expansive movements which 
ccur in an artery during the different parts of the pulse 


beat, and the cause of the variations in as extent of the 
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.-2,-~Dissection of the parts in relation with’ the vagus nerve of the frog 
von the right side. The ossophagus is distended with a glass tube about 
halfan-inch i in width. The object i is represented of about twice its actual 
size. a, right aorta ; B, bulbus aerfe: c, posterior horn of the hyoid 
bone; gA, genio-hyoid muscle ; ; Ag, hyo-glossits muscle; 2, lowest of 
the three petrohoid muscles; H, ninth nerve; G, glossopharyngeal 
nerve; 7, vagus; 4, larynx ; s&h kok, point to the space occupied by 
the origins of the large muscle ( ‘sternohyoid) which connects the hyoid 
~ with the sternum, as well as by the omohyoid; both of these muscles 
-have beean cut away. 


lions of the heart and the lower the arterial pressure, 
greater the hla in proportion to the expa nding 
orce which produces it” (the italics are not ours). Dr, 
anderson would undoubtedly thus lead us to believe 
that this is a self-evident proposition, but that it is so is 
cofar from the case. That it should be true it has to be 
assumed that the escape of blood from the peripheral 
vessels between two succeeding pulse beats, depends on 
the interval which elapses between them, and no attempt 
is made to prove this fact, whichis not at all necessarily 
correct, and against which many arguments can be 
adduced. The same author also adopts a modification 
ofthe now antiquated and decidedly insufficient oscillatory 
hesis, to account for the dicrotic beat of the pulse, 
the sphygmograph trace: and in so 
gnores the ‘great value of the im- 
ite results obtained by Chauveau 
means of their haemadromograph; if he 
had fully realised the easily demonstrable fact that the 
second rise in the sphygmograph trace commences the 
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of temperature in “varnished” rabbits, which. 


read : 





ee ‘compare arteries to p tubes in. airy - 
must be led into error, for the forces which predominate in 
them so situated, are very different, from thos? which 
prevail when they are surrounded by water or ‘any 
yielding substance, which an artery much more directly 
resembles, as it is surrounded by, and on most sides. in 
contact with, tissues of a some what yielding nature. : 
There is another short sentence we must quote; in-ex-~ — 
plaining the action of the auriculo-ventricular valve we Sone 
“The time which intervenes between the com- _ 
mencement of the compression and the ti shtening of the “a 
valve varies according to the vigour of the contract 

the quantity of the blood contained in th 
the previous position of the valve, must alwé p 
ciable.” Does the author really wish us to believe tha 
the heart, a powerful muscular pump, which he affi 
(though on very. slight, grounds) acts most “power t 
the commencement of each beat, requires an app 
time, by which we understand, one that can be mea: 
by instruments at our command, to tighten the aurict 
ventricular‘valve, against which the resistance is undoubt- 
edly extremely small? it seems very improbable, 























Fic, The marking lever for indicating graphically on a revolving dr 
the moment at which an electric current is broken. a 


The chapter on ata heat contains much useful 
information, but several of Senator’s results are not en 
tered into, and Laschkewitsch’s explanation of the. 


cussed in detail, is not given. None of the sp 
cautions which have to be taken in employir erg G 
rial thermometer for physiological investigation, 
referred to; and the student will be entirely mi: 
respecting tae principle upon which the ordina 
clinical thermometer of Phillips is constructed, th 
author having muddled up with his description Haw 
ley’s method for preventing the index running into the 
bulb whilst the operator is depressing it, which is entirely : 
independent of, and has nothing to do with, the self- 
registering power of the instrument. A similar want of 
knowledge of physics is shown on the same page on which 
this error occurs, for it is stated that in the thermometric 
couple the degree of deflection of the galvanometer needle, — , 
which is produced when a current results from the uns 
equal heating of its ends, varies with the difference -o 
the temperature of the eases which i is well known to 
be incorrect. j 

Dr. Foster, in undert ‘ing: ti 
and Netve,” has undoubtedly } 
form, and he has introduced: le do 
method of teaching the various, andin many c cases 
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connected facts which relate tothem The student will, 
in this section of the work, find full directions for per- 
forming most of the experiments, which will, when all 
repeated, enable him to advance on a thorough and 
sound foundation Great care is taken to render evident 
the phenomena of electrotonus, and the subject of tetanus 
is dwelt on in detail, the following being the propositions 
which are discussed and proved regarding it —1 “ Teta- 
nus from an ordinary interrupted current 1s a continuous 
contraction rapidly reaching a maximum, continuing 
(within hmuts) ım that condition so long as the current 1s 
passing, and followed by a gradual relaxation upon the 
current being cut off” 2 “Tetanus really consists of 
a series of sunple muscular contractions fused together ” 
The apparatus necessary for verifying these and other 
points in which electricity plays a part, 1s described as 
far as 1s necessary for the wants of the physiological 
student, and some, as Wippe’s double key and Du Bois 
Reymond’s rheocord, are figured Several of the points 
insisted on appear to be insignificant in themselves, but 
they must all, in the long 1un, have important bearings 
on future theory 

In undertakmg the ‘ Physiological Chemistry,” Dr. 
Brunton has had a somewhat easier task than the two 
authors last referred to, and his work 1s excellent The 
results of Hoppe-Seyler, and other German chemists, 
which aie as convincing as they are connected, are fully 
entered into, and the chemistry of digestion and excretion, 
together with the method of arriving at them, are explained 
at considerable length As an instance of the manner in 
which the subject 1s handled, the following are the propo. 
sitions which are demonstrated ın connection with the fact 
that pepsin ıs not destroyed during digestion 1. “Although 
the digestive power of pepsin appears to be indefinite, 
yet a limited quantity of gastric juice will not dissolve 
an unlimited quantity of fibrm” 2. ‘ The arrest of 
digestion in this experiment (the proof of the previous 
proposition) ıs not due to the destruction of pepsin, but 
to the accumulation of the products of digestion in 
the liquid and to the want of acid” 3 “A stronger acid 
is required for digestion if the products of digestion are 
present in quantity in the solution.” The theory of diges- 
tion, together with the action of the vagus and splanchnics 
on the stomach are fully discussed, and the unassuming 
way in which the author states his own opinions carries 
great weight with it 

We should have hked to have seen a separate chapter 
on the methods to be used for rendering animals in- 
sensible, together with a notice of the relative value of 
different ancesthetics and the way to exhibit them, as ıt 1s, 
the subject ıs only incidentally mentioned ın connection 
with special operations. If the drawings of the instruments 
had been incorporated in the text they would have been 
more easily referred to, and therefore more frequently 
looked at, as ıt 1s, the one volume without the other 1s 
difficult to understand The anatomical sketches, mostly 
after Bernard, which illustrate the distribution and rela- 
tions of the nerves and vessels that so frequently have 
to be manipulated by operating students, adds much to 
the completeness of the work, ın which every effort has 
evidently been made to put the student in as good a posi- 
tion with regard to the subject as can be desired 

The three accompanying woodcuts are from the second 


volume of this woik. The largest 1s an example of the 
size and character of the excellent ulustrations in Dr, 
Klein’s histological section Dr Sanderson contiibutes 
that ulustrating the relations of the pneumogastric nerve 
in the frog, and the third is one of the several electrical 
instruments described by Dr Foster 





WILSON’S INORGANIC CHEMISTRY 


Inorganic Chemistry By the late George Wilson. M.D , 
FRSE Revised and enlarged by H G. Madan, 
MA. (Londonand Edinburgh W and R. Chambers.) 


IKE so many of our old friends among the best 
books on chemistry, the present edition of the late 
Prof Wilson’s Inorganic Chemistry has undergone some- 
what extensive alterations, and recetved considerable 
additions, which, ın the opinion of its able editor, have 
been rendered necessary by the recent progress of chem- 
istry The original plan, which 1s that adopted in some 
of our best text-books, has been adhered to, viz of intro- 
ducing the student to a knowledge of the more important 
fundamental laws of chemistry, and to make him familar 
with the properties of the chief elementary substances, 
and their more remarkable compounds What 1s gene- 
rally known by the name of chemical physics occupies 
about one-fourth of the whole book Thuis portion 1s 
clear and concise, and deserves the highest eulogium It 
may be perused with advantage by every chemical 
student The theory of atomicity of elements, which is 
fast giving a new unpression to organic chemistry, and 
which by some of our most eminent chemical teachers 
has of late been introduced into the domain of inorganic 
chemistry also, and which promises to reconcile and 
harmonise both branches of chemical science, has re- 
ceived but scanty recognition at the hands of the editor, 
although he professes to have brought the chemical 
nomenclature (in deference to the wishes of the pub- 
lisher), into accordance with the system adopted by 
Profs, Frankland and Williamson, 

Professor Wilson seems to have felt that physical and 
chemical laws cannot be studied with advantage without 
having some physical and chemical facts to work upon, 
and the pupil ıs therefore recommended to read the first 
108 pages, treating of chemical physics, with some care 
before proceeding further , but “he 1s not to expect to un- 
derstand the introductory portion at once, but must go 
back from time to time to their study, when he will find 
them more and more intelligible as he grows familiar with 
the properties of chemical substances,” explained in the 
late: pages Is not this an admission that the plan upon 
which the book ıs constructed 1s a faulty one? Is it not 
time to relegate chemical physics to physics proper, es- 
pecially when we have such excellent elementary text- 
books as Balfour Stewart’s and others, and to treat of 
chemical changes ın chemical text-books? Not that we 
would have it inferred that chemical changes can be 
understood without a knowledge of the general properties 
of matter, of heat, light, and electricity By far the 
greater number of chemical changes being dependent 
upon chemical affinity, the laws of chemical combining 
proportions and volume composition can very well be 
explained by confining the teaching at first mamly to 
chemical changes. Physical considerations, especially at 
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a time when they undergo such rapid extensions, should 
form the crowning part of chemical studies, and the inter- 
dependence of the two branches of science can only be 
established upon a sound basis when a thorough know- 
ledge of either science has been acquired. 

The main portion of the book comprising the chemistry 
of the non-metallic and metallic elements, arranged under 
the usual headings Preparation and Properties of the 
different elements and their compounds, contains much 
that will highly recommend itself The more important 
compounds are dealt with in a manner which will help the 
student over most of the difficulties he encounters at first, 
and will enable him to lay a good foundation for more 
extensive chemical studies The classification of the 
metals according to their atomicity-—open to objections 
as it stands—is not always :econcilable with the analytical 
summaries or tests given after each group of metals, nor 
are the analytical explanations always accurate Onp 
393,eg we notice ‘ Calc.c sulphate cannot produce a 
precipitate in a salt of calcium, because there 1s more 
than enough of water present to retain dissolved all the 
sulphate that can possibly be formed ” 

There can be little doubt that the new edition of 
Wilson’s Chemistry will be welcomed by all who desne to 
get a general insight into the science, and that ıt may be 
studied with advantage in preference to many larger and 
more ambitious text-books 
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OUR BOOK SHELF 


Verhandlungen der k k geologischen Retchsanstalt 
Nos Irrto18 (Vienna) 


THESE numbers of the Proceedings of the Geological 
Society contain many useful papers, chiefly, however, of 
local interest Felix Karrer notes the occurence of mam- 
moth remains at Vienna They were obtained during the 
sinking of a well in a “diluvial” (glacial) deposit at a 
depth of 9 fath 3 ft from toe surface Dr Lenz also has 
a short reference to a similar discovery of the teeth of a 
young mammoth in a brown laminated loam near No 
wakmuhle Dr Stur gives an interesting account of his 
own and Baron Petiino’s observations on the superficial 
deposits in the basin of the Duatester m Galicia and Buko- 
wina. A great accumulation of loess covers a wide area in 
that district, the land shells and mammalian remains in 
which enable these geologists to correlate it with the 
loess of the Rhine and other regions We observe, in No 
II, an important table showing Dr C E Weiss sys- 
tematic arrangement of the carboniferous formation and 
the rothlegendes formation of the Saar-Rhine district, 
which 1s well worth the attention of English geologists 
The usual admirable literary notices, and other miscel- 
laneous matter, are appended to each number of the 
Proceedings, 
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LETTERS TO THE EDITOR 


[ The Editor does not hold himself responsible for opinions expressed 
by his correspondents, No notice 1s taken of anonymous 
communications, | 


Leaf-Arrangement 


THE chief part of the Rev G Hoenslow’s objections (NATURE, 
vol vil, p 403) to my condensation theory of leaf-arrangement 
are due to a double oversight on his part First, he his over- 
looked the condition of contact among the balls which I use to 
represent embryo leaves Second, he has overlooked the funda- 
mental position, that leaf-order exists for, and 1s determined m, 
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The bud requires economy of space This involves contaci 
among the embryo leaves, and if we experiment with balls at 
tached (as described ın my paper) in two rows alternately or 
ether side of a contractile axis, we shall see that when the ax 
is allowed to contract with a twist, that twist 1s necessarily 
limited by the conditions of contact which arise, and that we 
cannot ‘cause 1t to make a complete rotation 1f we choose ” 
Given the size of the balls and their distance from the axis, the 
position which they will assume (under contraction with a twist} 
ly necessarily determined by the geometrical'conditions of mutual 
contact This consideration fuinishes the answer to Mr 
Tienslow’s italicised query, and also to his two previous ques: 
tions (1) and (2) It also gives back a ‘‘really explanatory 
meaning”? to my expression ‘maxima of stability,” for if we 
have one sphere standing almost veitically on another and sup- 
ported by a third and a fouith to right and left, we have therein 
some statical conditions which admit of maxima and minima of 
stability The same consideration also removes the objection 
that “‘the positions taken up by the balls must be arbitrary, or 
at least m proportion to the twist given by the hand—a perfectly 
arbitrary force ” The twist given by the hand in my experiment 
serves only to determine the direction of the real twist , the sub- 
sequent real availing twist is insisted upon by the two ranks of 
balls-in-contact as the sole condition of obedtence to the contrac- 
tile force of the indiarubber axis , and this twist is limited by 
the conditions of contact above described Let the direction of 
the twist be given, and there ıs nothimg arbitrary ım the 
result 

The objection that “1f an axis becomes twisted the fdrer will 
be twisted also” loses foice if we bear in mind that the leaf- 
order 1s imposed upon the embryo leaves in the very earliest 
stage of their bud-life, and that the formation of fibres, taking 
place at asubsequent stage, must find itself compromised by an 
alreidy existing arrangement of the embryo leaves The elastic 
band in my experiment, “ifit were a pliant shoot,” would certainly 
“contort the ves.els and wood fibres ,” but ıt was not meant to 
represent a ‘‘ pliant shoot” except im its earliest embryonic bud- 
stage, and that at some very remote period im the past 

I must ask Mr Henslow to bear in mind that he has before 
him only the abstract of my paper, and that necessary br.vity 
has left some points too bare, and has wholly suppressed others 
of small importance Among the latter 1s some mention of 
the ‘‘secondary series” 4, 1, $, &c, which, though it may be 
found in the abnormal variations exhibited by a culuvated plant 
hke the Jerusalem Artichoke, yet cannot be reckoned with 
examples of normal leaf-order 

Let me tahe thts opportunity of insisting agan on the as- 
tonish.ng agreement between the facts of nature and the results 
which the condensation-theory leads us to expect Taking one 
member to start from as o, we find in nature that the members in 
contact with o belong to the @llowing series, I, 2, 3, 5, 8, 13, 
21, 34, 55, 89, 144, &c, and these are the very same members 
which would necessarily be brought into contact with o under 
successive degrees of condensation with twist from an original 
order + 

I have lately met with astrikng confirmation of the trath of 
the condensation theory Tne simplest order of the wuorled 
type 1s that in wh ch the leaves stand in pairs, decussate Now 
if we consider whit would be tne result of condensa ion with 
twist applied to this arrangement, we can see that it would 
produce a new series of orders, in which the following members 
would successively come into contact wi'h o,—2, 4, 6, 10, 16, 26, 
42, &c, and would present the phenomenon of 2, 4, 6, 10 &c, 
spirals alternately to right and left This result 1s exemplified in 
nature The teazle ‘Dipsacus stlvest: ts) has the decussate order 
in its leaves , and in its head (where we might expect to find its 
leaf order condensed) we count sixteen conspicuous spirals in 
one direction and twenty six in the other —thatis to say, we 
have o ın contact with No 16 0n one side and No 26 onthe 
other No 42 stands higher between 16 and 26, but inclined 
towards the former No 10 stands next below 26, and No, 6 
next below 16 These numbers belong to the new series above 
mentioned 

This close parallel between fact and theory appears to me to 
give a value to the latter which it will not hghtly lose 

March 30 HUBERT AIRY 





The Hegelian Calculus 


As Dr. J H Stirling has enjoyed the exceptional privilege of 
replying contemporaneously,to my paper on Hegel in the 
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current number of the Forimehily, I should desire, with 
your kind permission, to find im your columns the oppor- 
tunity of saying without delay the single word which stil 
Seems necessary between Dr Stirling and myself 

Dr Surling now holds that the real question between him and 
me 1s whether or not Hegel “attempted” to produce ‘a 
Hegelian Calculus” And so ıt seems to him a virtual con- 
cession of the entire case when I say that the phrase “ Hegelian 
Calculus ” 1s used by mein 1rony Dr Stirling, I fear, misunder- 
stands me What Hegel has given us on the subject of the 
Calculus 1s, stiictly speaking, nonsense But, as I have shown, 
this nonsense 1s not mere metaphysic, but involves mathematical 
absurdity It ıs of course only ın irony that one can dignify 
the paradoxes of mathematical ignorance with the title of a 
Calculus , and 1f this admission satisfies Di Stirling, then our 
controversy 1s at an end W ROBERTSON SMITH 

Aberdeen, April 3 





Meteorology of the Future 


I wisi to cill the attention of the writer of the article “ The 
Meteorology of the Future,” which appeared m NATURE of 
December 12, 1872, to a httle work which appears to have en- 
turely escaped his notice 

In the beginning of 1871 I circulated a small book of twenty- 
four pages, containing results deduced from the observations 
made at this Observatory, 1841 to 1870 I have given the 
decimal and annual variations of all the meteorological elements 
collected, and have pomted oat their mutual mterdependence 
I have also given on an enlarged scale the curves of variations of 
annual mein temperature and freedon of the sun’s disc fron 
spots, which appeared in the Proceedings of the Royal Soctety, 
March 23, 1871 

No one acquainted with the subject would, I presume, believe 
that periodical variations could exist in the temperature without 
existing also in the other meteorological elements, vapour as 
measured by tension, hence barometer humidity and 1ainfall 

In the introduction to the work referred to, it 1s stated with 
regard to the curve of temperature and mveise curve of solar 
spots —‘' There 1s an agreement between the curves which will 
probably be regarded as too close to be the iesult of accident, 
and which rendeis 1t probable that the two phenomena, repre- 
sented by the curves, result fiom the actio1 of a common cause 
connected with changes of mean solar energy” And this es- 
tablshed with more or less probability, I proceeded to point out 
{p 7)—‘ That the variations of temperature are borne out by 
thoæ of tension of vapour,” and on page 22—‘‘ That the cor- 
respondence between humidity and rainfall 1s strongly marked,” 
anc also that—“ The correspondence between a curve swept to 
represent the variations in rainfall and the inverse curve of the 
vanations ın mean temperature 1s of a marked character ” 

You will perceive, therefore, that the connection between solar 
spots as an indication of less solar heating power and vapour, 
aid rain, as well as temperature, was in the book referred to 
explicitly pointed out I may add to this note, that the rain- 
fill for 

1871 was 20 098 inches 
1872 was 29 325 inches 
E J STONE 
Royal Observatory, Cape of Good Hope 





Bright Meteor 


I HAVE this evening, at 7 40, seen the brightest meteor I have 
ever beheld starting from a pomt about half-way between 
Casstopsea and the Pole star, it descended through about 20° of 
arc, when ıt was lost sight of oehind a cloud this cloud was a 
thick white opaque cloud shining brightly in the moonlight, but 
the meteor behind ıt Illuminated the sky, and made the cloud 
appear for the moment daik against 1t. 

The colour of the meteor was a decided green, its passage 
was not very rapid, ıt appeared far brighter than any stai or 
planet, and seemed to have a short tal Not only was it a 
gloriously beautiful object ın itself, but ıt ullumimated all the sky 
m its neighbourhood with its greenish light 

Epmunp H VERNEY, Commander R N 

H.M S Growler, off Cape Matapan, March 5 





The Great Meteoric Shower of November 27, 1872 


Tuts interesting display was also observed in the neighbour- 
hood of the small town of Santa Lucia m Venezuela (10° 12’ 


N, 68° 57’ W from Paris), by Di A Alamo The first 
meteors were seen at half-past 7, about I00 in 30 minutes 
Most of them followed an easterly course, some leaving a lumi- 
nous track visible for several minutes From 8 to 12 o'clock 
their number was too large for counting, but after midnight the 
weather got musty, and few meteors could be distingmshed 
The shower, however, continued, and still m the morning some 
meteors were tiaceable Unfortunately Dr Alamo cannot say 
anything about the radiant pointofthe shower At Caracas the 
sky was densely overcast, and not even a glimpse of the spectacle 
could be obtained. Dr, A ERNST 
Caracas, Feb 21 


The Antiquity of Man 


THE letter of Sir John Lubbock in your issue of March 27, 
induces me to call attention to what seems to me to be an anomaly 
in the state of our evidence concerning fossil] man Sir J 
Lubbock has insisted, and with much reason, on the parallelism 
between the condition of existing savage races and that of fossil 
man, but, I would ask, 1s there any existing savage race capable 
of delineating animals in the masterly way in which the elephant 
1s delmeated on the plate of bone figured at page 326 of 
NATURE (February 27, 1873)? Such a life-like representation 
as 1s here produced by a few rough scratches would not discredit 
a modern artist Unless I am under a misapprehension, the 
best figures that living savages can produce are but uncouth 
things, ın which case either the parallelism between the intelli- 
gence of existing savage races and of fossil man fails nm one ım- 
portant particular, or else a suspicion anses as to the contempo- 
raneity of these engraved bones with paleohthic man, and a 
doubt 1s thrown on the supposed antiquity of the Troglodytes 
to whose hands this engraving ts ascribed 

We should, I think, until this discrepancy 1s explained, look 
with still greater suspicion upon the contempo.aneity of en- 
graved .1epresentations of animals with so early a form as 
Miocene man, or accept them as any evidence of his existence 
at that epoch 

While suggesting the above caution, T would not, however, be 
understood to dissent from the probability of some torm of man 
having existed as fa. back as the Miocene period, since eleven 
years ago, I observed m the Z% Mag (foi April, 1862, last 
paragraph but one of the paper} that the views there discussed 
‘seemed to me to lead us to the presumption of a far greater 
antiquity for our race than had hitherto been accorded to it, 
reaching perhaps far back into the Tertiary period ” 

Brentwood, E:sex SEARLES V Woon, JUN 
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Skeletons at Mentone 


A VERY accomplished geologist, a friend of mine, 1s now 
staying at Mentone, for the benefit of his health, and he writes 
to me under the date of the 25th ult as follows 

“ Another skeleton has just been found here in one of the 
caverns It 1s far less perfect thin the former oae The head 1s 
crushel and partly wanting, and a considerable portion of the 
veitebral column ıs absent The limbs, however, indicate a 
person of laiger size than the first skeleton On the arms are 
bracelets of shells, which are bored for stringing The parts 
found ae lying 1m their natural position With the skeleton are 
traces of what looks like very fine iron ore Of this substance 
there ıs but a very small quantity, perhaps two or three table- 
spoonfuls ” 

With regard to the iron ore, there have been many conjectures, 
and it ıs extremely remarkable that about the same quantity of 
a simular substance was found with the first skeleton The more 
general opinion seems to be, that this material was employed in 
some burial rite W, 

Torquay, Apr.l r 

[From a cutting from Les Echos de Cannes sent us by W T, 
we learn further that the head was covered by a network of 
shells, and that beside the skeleton were found many implements 
of bone, and even drawings of fish and swans -——ED ] 





Instinct 
Perception it Ants 
THE followmg fact with respect to the habits of ants, which I 
beheve to be quite new, has been sent to me by a distinguished 


geologist, Mr J. D Hague, and it appears well wortn pub- 
lishing CHARLES DARWIN 
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On the mantelshelf of our sittmg-room my wife has the habit 
of keeping fiesh flowers A vase stands at each end, and near 
the middle a small tumbler, usually filled with violets 

Sometime ago I noticed a file of very small 1ed ants on the 
wall above the left-hand vase, passing upward and downward 
between the mantelshelf and a small hole near the ceiling, ata 
point where a picture-nail had been driven The ants, when 
first observed, were not very numerous, but gradually increased 
in number, until on some days the little creatures formed an 
almost unbroken procession, issuing from the hole at the nail, 
descending the wall, climbing the vase directly below the nail, 
satisfying their desire fo. water o1 perfume, and then returning 
The other vase and tumbler were not visited at that time 

As I was just then recovering from a long illness it happened 
that I was confined to the house, and spent my days in the 
room where the operations of these msects attracted my 
attention 

Their presence caused me some annoyance, but I knew of no 
effective means of getting md of them For several days m 
succession I frequently brushed the ants ın great numbers from 
the wall down to the floor , but as they were not killed the result 
was that they soon formed a colony ın the wall at the base of the 
mantel, ascending thence to the shelf, so that before long the 
vase was attacked from above and below 

One day I observed a numbei of ants, perhaps thuty or forty, 
on the shelf at the foot of the vase Thinking to kill them I 
struck them hghtly with the end of my finger, killing some and 
disabling the rest The effect of this was immediate and un- 
expected As soon as those ants that were approaching arrived 
neat to where their fellows lay dead and suffering, they turned 
and fled with all possible haste In half an how the wall above 
the mantelshelf was cleared of ants 

Durmg the space of an hour or two the colony from below 
continued to ascend, until reaching the lower beveled edge of the 
shelf, at which point the more timid individuals, although unable 
to see the vase, somehow became aware of trouble and turned 
about without further mvestigation, while the more danng 
advanced hesitatingly just to the upper edge of the shelf, where, 
extending their antennze and stretching their necks, they seemed 
to peep cautiously over the edge until beholding thei suffering 
companions, when they too turned and followed the others, ex- 
pressmg by their behaviom great excitement and terror An 
hour or two later the path or trail leading from the lower colony 
to the vase was almost entirely free from ants 

I killed one or two ants on their path, stnking them with my 
finger, but leaving no visible trace The effect of this was that 
as soon as an ant ascending towards the snelf, reached the spot 
where one had been killed, ıt gave signs immediately of great 
disturbance, and returned directly at the highest speed possible 

A curious and invariable feature of their behaviour was that 
when such an ant, returning in fright, met another approaching, 
the two would always communicate, but each would pursue its 
own way, the second ant continuing ıts journey to the spot 
where the fast had turned about and then following that 
example 

For several days after this there were no ants visible on the 
wall, either above or below the shelf Then afew ants fiom the 
lower colony began to re-appear, but instead of visiting the vase 
which had been the scene of the disaster, they avoided ıt alto- 
gether, and following the lower front edge of the shelf to the 
tumbler standing near the middle, made their attack upon that 
I repeated the same experiment here witn precisely the same 
result. Kulling or maiming a few of the ants and leaving their 
bodies about the base of the tumbler, the others on approaching, 
and even before arriving at the upper surface of the shelf where 
their mutilated companions were visible, gave signs of intense 
emotion, some running away immediately and others advancing 
to where they could survey the field, and then hastenmg away 
precip:tately 

Occasionally an ant would advance towards the tumbler until 
it found itself among the dead and dying, then ıt seemed to lose 
all self-possession, running hither and thither, making wide 
circuits about the scene of the trouble, stopping at times and 
elevating the antennse with a movement suggestive of wringing 
them in despair, and finally taking flight 

After this another mterval of several days passed during which 
no ants appeared Now, three months later, the lower colony 
has been entirely abandoned. Occasionally however, especially 
when fresh and fragiant violets have been placed on the shelf, 
a few ‘ prospectors” descend from the upper nanl hole, ræely, 
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almost never, approaching the vase from which they were first 
driven away, but seeking to satisfy their desire at the tumbler 
To turn back these straggleis and keep them out of sight for a 
numbei of days, sometimes for a fortmght, ıt 1s sufficient to kill 
one or two ants on the trail which they follow descending the 
wall This I have recently done as high up as I can reach— 
three or four feet above the mantel. The moment this spot 1s 
reached an ant turns abruptly and makes for home, and in a 
little while there 1s not an ant visible_on the wall. 
James D HAGUE 
San Francisco, California, Feb, 26, 1873 ; 





Pe ception ın Butte: flies 


THE mteresting discussion on this subject in your columns has 
hitherto been almost entirely confined to facts of extraordmary 
“perception” with mammaha But m other classes of the 
animal kingdom there occur instances perhaps even more as- 
tontshing still, showmg a power of perception which we needs 
must attribute to smell, unless we are inclined to talk about 
natural forces hitherto unknown, to which I should prefer saying 
that we do not yet understand the matter at all 

In the valuable monthly, ‘‘ Der Zoologische Garten,” v X 
(1869) p 254, there 1s a paper on the sense of smell in butter- 
flies, recording, among other cases, the following one 

A. well-known collector, the late M Riese of Frankfort, bred 
a crippled female of Lastocampa pruni, a species very rare here 
M Riese dwelt ın a narrow and densely-peopled lane near the 
centre of this city He put the said moth before the wmdow 
with his other boxes, and soon had the pleasure to find ıt su- 
rounded by some males, which became the collector’s welcome 
prey Here, asthe writer fitly remarks, the performance of the 
male in finding out the female was the more surpnsing, by the 
latter being confined in the middle of the town as well as by the 
rarity of the spectes in general 

If, as the writer adds, there can be any doubt of the males 
being guided in these cases by smell, what 1s more to be won- 
deied at, the acuteness of the males (supposed to be located in 
the large comb-shaped antennze) or the enormous divisibility of 
the odour emitted by the females? 

I may add that similar and even more striking cases (the 
females being confined within a room, and the males app2aring 
outside at the windows) have been recorded by that most re'lable 
observer, the late Dr von Heyden 

Though I am not prepared to follow the whole length of Mr 
Darwin's ideas on ‘‘ Pangenesis,” yet I cannot avoid observing 
how much such facts as these seem to support the fundamental 
assumption of that ‘‘ provisional hypothesis,” namely hat 
organised matter is capable of a degree of divisiblity 
scarcely conceivable by us, yet retainmg ım those most mute 
particles, infinitely smallerthan any which can be revealed by 
our microscopes, all its specific distinctness,—the ‘* gemmule” 
issuing from the female of a particular species reaching ad 
affecting the distant male, and thereby testing their paiticula, 
specific nature. J. D. WETTERHAN 

Frankfort-on-the-Maine, April 5 





Perception in Fowlis} 

SEEING m NATURE many letters on the mstinct of animals ` 
am tempted to send you an incident which fell under my notice 
and which would seem to denote in domestic fowls a greater 
amount of reasoning power and of intercommunitation than the 
lower animals are usually credited with 

Three years ago I was staying at a house in Ireland where a 
good deal of poultry was kept, and a young white duck just 
teathered bemg the only one left of a brood was allowed to 
roost with a hen and a young brood of chickens under the 
furnace mm the back kitchen, to keep it from the rats which 
infested the out-houses One evening our attention was called 
by the servants to a great commotion between the hen and the 
duck, which had always before been excellent fnends, and upon 
close examination it was discovered that the duck was not the 
hen’s usual companion, but although closely 1esembling it in 
age and colour, was a perfect stranger, not even belonging to 
the premises at all, whilst the proper duck was found quietly 
resting with the other ducks m the duck-house, The intruder 
having been ejected, and the ordinary bed-fellow restored to the 
hen, peace again reigned between the feathered companions, 


but the singular part of the affan 1s, how the duck could have 
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met with a stranger so nearly like herself, and induced ıt to take 
her own mghtly place in a strange house and with a strange hen 
— Was it an act of charity towards a stranger wandering in search 
of a night’s lodging? or was the duckling tired of the hen’s 
company, and desirous of jomung the birds of her own feather, and 
so cajoled the stranger so nearly resembling herself to take her 
place, believing the cheat would not be discovered > 

I commend this fact, fo. which I can vouch, to Mr Darwin 

A W BUCKLAND 
Bath, March 31 


Acquired Habits in Plants 


On Oct 24 last, I found by the banks of the httle nver Aled, 
in North Wales, a dog-violet, which, m the first place, was m 
flower at that unusual season, and in the second place, growing 
in a hedge, had assumed the habit of a climbing plant. Its stem 
measured 24 feet in length, ıt boie sixteen alternate leaves, the 
flowers being axillary, or rather some axils had flowers in them, 
and others had branches of leaves with flowers axillary m these 
One flower only was actually in bloom, but there were several 
(five or six) seed vessels I gathered one plant and have it still 

St Asaph, N Wales 7G 
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SCIENCE AND THE PRESS IN AMERICA 
(FROM A NEW YORK CORRFSPONDENT) 


gl visit of Prof Tyndall has given an extraordinary 
impulse to scientific affairs m this country It took 
place at a fortunate moment. just after the heat and tur- 
moil of a presidential election had been transformed into 
the national sorrow over the death of the defeated candı- 
date , just before the exposures of corruption, which have 
since disgraced eminent public men, had begun to absorb 
popular attention It therefore happened not only that 
men’s minds were not preoccupied, but that, in addition, 
newspapei columns were not specially crowded Hence 
all the leading newspapers gave more space than would 
have otherwise been possible, torepoits of Prof Tyndall’s 
lectures In this particular, however, one paper sur- 
passed the rest, giving the lectures verbatim and with 
illustrations, and afterwards reprinting them ın a separate 
sheet, which, as you are probably already informed, 
attained a special circulation outside that of the news- 
paper, of more than 200,000 copies It 18 not improbable 
that this enterprise on the part of the Mew York 7 idune 
originated in a programme for the management of that 
pape: laid down by the late Mr. Greeley This was 
printed 1n 1ts columns the second day after the election, 
when he1esumed his posit.on as editor of the paper The 
caid specified among other things, first, that thereafter 
the paper would be enabled to give “ a wider and steadier 
regard to the progiess of science, industry, and the use- 
ful arts” Hus successors inthe management of the paper 
have been anxious, for obvious 1easons, that it should 
tread the path he had marked out for it, Tyndall’s 
coming furnished the first opportunity Other papeis 
have been stimulated by the popularity of scientific topics 
which the success of these lectures revealed, and there 
never was atime when such themes found such gencral 
acceptance with the newspaper press 
The first mamfest benefit to science which has resulted, 
15 an improvement ın the treatment of scientific subjects, 
so far as they are editorially considered It ıs not a year 
since one of the New York newspapers contained an 
article upon a proposition to light streets ani houses by 
means of hydrogen and oxygen conveyed in separate 
systems of pipes In that article there was display ed an 
ignorance of the commonest facts of chemistry that 
seemed almost incredible It teemed with the most 
ludicrous absurdities But even its rivals never perceived 
the blunders—they had a fair share of their own, for the 
most part, whenever they handled such topics But of 
late the writers in the New York newspapers have ex- 
hibited some knowledge of such subjects, at all events, 
special articles ın some of the, papers betray the touches 
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of a professional hand, that come not with the surface 
knowledge of journalism 

The second evident benefit has to-day a signal illustra- 
lion. The efforts of Prof Tyndall were particul .riv 
directed toward impressing upon those of our citizens 
who have the means for such aid, the benefit that results 
to the community from the promotion of scientific inquiiy 
This has been also a favourite theme with Prof Ayas iz 
A few days ago a Boston correspondent of the New Yose 
7+ zbune sent a descnption to that paper of the v ork tha. 
Piof Agassiz had undertaken at the Museum of Con- 
parative Zoology , his efforts to obta.n State assistance 
from the Massachusetts legislatuie , his ne ds and difn- 
culties, and unsparing, disinterested industiy , his projec 
for founding a school of natural history on the coast oF 
Nantucket, whee practical work with the dredge misht 
enable the students to become acquainted with miiia 
Organisms in a condition of nature The newsp:;er 
commented on the correspondence, pomting out ne 
value of such services, of such researches The leita 
and comment interested Mr John Anderson of this city 
—-a gentleman who has gained wealth as a tobacco m- nu- 
facturer Some years ago, finding ms health suffering 
from too close application to business, he selected as a 
salubrious retyeat an island on the New England c->at 
It is one of the Elizabeth Islands, between Vinoy red 
Sound and Buzzird’s Bay You will best knov just 
where this 1s, by the fact that New Bedford, the o'd 
whaling poit of Massachusetts,is on Buzzard’s Bay He 
expended about 25,000 dols in improving Penikese [slonu, 
and in its delicious climate he regained his health He 
refused 75,000dols for the island, valuing ıt at 100,00 
dols Last week, after reading about the aims and ctto ts 
of Prof Agassiz, Mr Anderson wrote to him, offerior 
him Pemkese Islandas a gift, and saying to him that he 
could there establish his Marine Naturalist’s Schoo! 

To be a little more specific—as such a munificent gifi 
deserves Penikese 1s the most northerly of the uee 
western islands of the Elizabeth group Itis of sret 
fertility , ıt contains a good summer residence , lovs out 
upon a beautiful bay, where there 1s good aichaare, 
has a stone dock, and springs of good water Heirsis 
everything that Piof Agassiz wanted tor his semi-navtic3l 
enterprise —Stay ' not cverything When Prof Avassiz 
first recovered from his surprise, and was thachin, the 
donor he mentioned a little embarrassment He had 
made his arrangements for Nantucxcet, and there. asa 
little money expenditure involved in the chante “ Let 
not that trouble you” wiites Mı Anderson, and straight- 
way proffers a moncy-gift in addit.on—5o0,000 dels in 
cash, “as a nucleus for a permanent eodowment fund” 
And Prof Agassiz, his heart as well as his ceis 
iunning over, says that now his enterprise shal not Be 
merely a summer school, but an institution for ul seasons 
and all time 

The correspondence between Mr Anderson and Piof 
Agassiz will, 1 am told, be furnished to the piess witan 
a few days , but Mr Anderson 1s modest, and docs not 
want much fuss aboutit Itis his first approach toward the 
hill of science, and he had no personal acquiuntance 
with Agassiz whatever The scientific sensation of to- 
day’s newspapers is a story that the Natural Brides of 
Virginia is burning up Itis told with great detail by 
eye-witnesses who testify to volcanic burnings and a 
sulphurous smell, to falling rocks and geneial danger 
Prof Campbell, of the geological department of the 
Washington and Lee University, evidently credits the 
story, and attributes the phenomenon to chemical action, 
induced by high water acting upon sulphurous and bito- 
minous deposits containing metallic oxides A New York 
paper decries the whole story, assertinz that the fie 
proceeds fiom tar-barrels, and that the whole display is 
in the interest of hotel-keepers anxious to eacite curiosity 
and attraet custom, 
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ON TRE ORIGIN AND METAMORPHOSES OF 
INSECTS 
Į; 


THE CLASSIFICATION OF INSECTS 


N OT many years ago the civil and ecclesiastical au- 

thorities of St Fernando in Chili arrested a certain 
M Renous on a charge of witchcraft, because he kept 
some caterpillars which turned into butterflies * Most 
persons, however, are aware that the great majority of 
insects quit the egg in a state very different from that 
which they ultimately assume , and the general statement 
m works on entomology has been that the lfe of an insect 





S PLATE I 


Pu 1r {—Fic _1,Crcket a, Earwg 3, Aphis 
PL 2 —FIG, 1, Larva of Cricket 2, Larva of Aphis 
7, Larva of Cynips 


instance the common fly, acquire their full bulk in a form 
very different from that which they ultimately assume, 
and pass through a period of inaction in which not only 
is the whole form of the body altered, not only are legs 
and wings acquired, but even the internal organs them- 
selves, are almost entirely distintegrated and reformed 
It will be my object to bring these changes clearly before 
you, and if possible to throw some light on the causes to 
which they are due, and on the indications they afford of 
the stages through which insects have been evolved. 


*‘Darwin’s “ Researches into the Geolo and Natural History of 
Countries visited by HM $ Beagle,” p ai, Pe ry of the 
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4, Scolytus “ 5, Anthrax 6, Balaninus 
3, Larva of Earwig 4, Larva of Scolytus 
8, Larva of Ant 
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may be divided into four periods. Thus, according to 
Kirby and Spence * “The states through which insects 
pass are four the egg, the /arva, the pupa, and the 
Imago ” 

Burmeister, again, says that, excluding certain very 
rare anomalies, “ we may observe four distinct periods of 
existence in every insect, namely, those of the egg, the 
larva, the pupa, and the imago, or perfect insect” In 
fact, however, the various groups of msects differ very 
much from one another in the metamorphoses they pass 
through , in some, as ın the grasshopper for instance, the 
changes consist principally in a gradual increase of size, 
and in the acquisition of wings, while others, as for 
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- PLATE 2 


7, Cynmips 8, Ant 9, Wasp (after Ormerod) 7 
5, Larva of Anthrax, 6, Larva of Balaninus 
g, Larva of Wasp 


The followmg hst gives the orders or prmcypal groups 
mto which insects may be divided I will not indeed, 
as this ıs not a work on the classification of insects, enter 
into my own views, but have adopted the system given 
by Mı Westwood ın his excellent “Introduction to the 
modern Classification of Insects,” from which also, as 
a standard authority, most of the figuies on Plates 


* Introduction to Entomology vı p so 

t Manual of Entomology, p 30 

t When not otherwise acknowledged, the figures on the first four plates 
are panapally borrowed from Mr Whetwood’s excellent “ Introduction to 
the Modern Classsfication of Insects ” N 
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1 to 4, when not otherwise acknowledged, have been 
taken He divides the insects into thirteen groups, with 
reference to eight of which 1t may be said that there 1s 
little difference of opinion among entomologists These 
orders are by fai the most numerous, and I have placed 
them in capital Ietteis Waith reference to the other five 
there 1s still much difference of opinion It must also be 
observed that Prof Westwood omits the parasitic Ano- 
plura, as well as the Thysanura and Collembola 


Oi ders of Insects according to Westwood 


1 HYMLNOPTERA Bees, Wasps, Ants, &c. 
2 Strepsiptera . . . Stylops, Zenos, &c. 
3 COLEOPTERA. , Beetles. 

Earwigs. 


4 Euplexoptera . 
5. ORTHOPTERA . . Grasshoppers, Crickets, Cock- 
roaches, &c. 


6 Thysanoptera, , Thrips 

7, NEUROPTERA , Ephemeras, &c. 
8. Trichoptera. . . Phryganea. 

9 DIPTERA. . . . Flies and Gnats. 
10, Aphaniptera Fleas, 

IJ, HETEROPTERA . Bugs 


12 HOMOPTERA . 
13, LEPIDOPTERA .. 


Aphis, Coccus, &c. 
Butterflies and moths, 


Of these thirteen orders, the eight which I have placed 
in capital letters, namely the first, third, fifth, seventh, 
ninth, eleventh, twelfth, and thuteenth, are much the most 
impoitant ın the number and variety of species The 
other five are comparatively small gioups, The Strepsip- 
tera are nunute insects, parasiticon Hymenoptera. Rossi, 
by whom they were discovered, regarded them as Hymen- 
opterous , Lamarck placed them among the Diptera , by 
others they have been considered to be most closely allied 
to the Coleoptera, but they are now generally treated as 
an independent order. 

The Euplexoptera or Earwigs are only too familiar to 
most of us Linnzus classed them among the Coleoptera, 
from which, however, they differ in their transformations 
Fabricius, Olivier, and Latreille regarded them as Orthop- 
tera, but Dr, Leach, on account of the structure of their 
wings, considered them as forming the type of a distinct 
order, in which view he has been followed by Westwood, 
Kirby, and many other entomologists 

The Thysanoptera, constituted of the Linnzwan genus 
Thitps, minute msects well known to gardeners, differ 
from the Coleoptera in the nature of their metamorphoses, 
in which they resemble the Orthoptera and Hemiptera. 
The structure of the wings and mouthparts, however, are 
considered to exclude them from these two ordeis 

The Trichoptera, or Caddis worms, offer many points 
of resemblance to the Neuroptera, while ın others they 
approach more nearly to the Lepidoptera According to 
Westwood, the genus Phryganea “forms the connecting 
link between the Neuroptera and Lepidoptera ” 

The last of these small aberrant orders 1s that of the 
Aphaniptera, constituted of the family Pulicidaee In their 
transformations, as ın many other respects, they closely 
resemble the Diptera Strauss Durckheim indeed said 
that “ Za puce est un diptire sans aries?” Westwood, how- 
ever, regards ıt as constituting a separate order 

As indicated by the names of these orders, the structure 
of the wings affords extremely natural and convenient 
characters, by which the various groups may be distin- 
guished from one another The mouth-paits also are 
very important , and, regaided from this point of view, the 

Insecta may be divided into two se1ies—the Mandibu- 
lata and Haustellata, o1 mandibulate and suctorial groups, 


between which, as I have alieady shown,* the Collem- 
bola (Podura, Smynthurus, &c ), occupy an intermediate 


position These two series would stand as follows — 


` TLinnzan Journal, vol, x1 
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Mandibulata flaustellata 
Hymenoptera Lepidoptera 
Strepsipteia Diptera 
Coleoptera Aphanuiptera 
Euplexoptera Hemiptera 
Orthoptera Homoptera 
Trichoptera ? 
Thysanoptera ? 


Again, and th s 1s the most important from my present 
point of view, insects have sometimes been divided into 
two other series, according to the nature of the metamor- 
Heteromorpha, to use the terminology of Prof 
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PLATE 3 
Pu 3~Fic =z, Chioeon 2, Meloe (after Shuckard) 3, Calepteryx 


4, Sitaris (after Shuckard) s, Campodea (after Gervais) 


6, Acihus 
7, Termes 8, Stylops (female) 9, Thrips 


Westwood,* “or those in which there 1s no resemblance 
between the parent and the offsprmg and Homomorpha, or 
those in which the larva resembles the imago, except in 
the absence of wings Inthe former the larva ıs gene- 
rally worm-like and aiticulated ın its form, of a soft and 
fleshy consistence, and furnished with a mouth, and often 
with sıx short legs attached in pairs to the three segments 


* Introduction to the modern Classification of Insects, p, 17 
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succeeding the head In the latter, including the Orthop- 
tera, Hemiptera, Homoptera, and certain Neuroptera, 
the body, legs, and antennz are nearly similar in their 
form to those of the perfect imsect, but the wings are 
wanting ” 


Reteromorpha : Homomorpha 
Hymenoptera Euplexoptera 
Strepsiptera Orthoptera 
Coleoptera Hemiptera 
Trichoptera Homoptera 
Diptera Thysanoptera 
Aphaniptera 

Lepidoptera 


Neuroptera 


But though the Homomorphic insectsdonot passthroug 
such striking changes of form as those belonging to the 
other series, and are active throughout life, still ıt was until 
within the last few years generally (though erroneously) 
considered that in them, as in the Heteromorpha, the hfe 
fellinto four distinct periods , those of (1) the egg, (2) the 
larva characte1ised by the absence of wings, (3) the pupa 
with imperfect wings, and (4) the 1mago or perfect insect 

I have, however, elsewhere * shown that there are 
not, as a matter of fact, four well-marked stages, and four 
only, but thatin many cases the process 1s much more 
gradual ` 

The Hymenoptera are among the most interesting of 
insects To this order belong the gallflies, the sawflies, 
the ichneumons, and above all, the ants and bees We 
are accustomed to class the Anthropo.d apes next to man 
in the scale of creation, but 1f we areto judge animals by 
their works, the chimpanzee and the gorilla must cer- 
tainly give place to the bee and to the ant The larve of 
the sawflies, which live on leaves, and of the Sirecidze or 
long-tailed wasps, which feed on wood, are very much like 
caterpillars, having three pairs of legs, and in the former 
case abdominal prolegs as well, but in the great majo- 
rity of Hymenoptera the larvæ are legless, fleshy grubs 
(Plate 2, Figs 7-9), andthe various modes by which the 
females provide for or secure them a sufficient supply of 
appropriate nourishment, constitutes one of the most 
interesting pages of Natural History. 

The pupz are inactive, and show distmetly all the 
lambs of the perfect insect, encased in distinct sheaths, 
and folded on the breast 

In the perfect state these insects are highly organised 
and very active. The working ants and some few species 
are wingless, but the great majority have four strong mem- 
branous wings, a character distinguishing them at once 
from the true flies, which have only one pan of wings 
The species of Hymenoptera are very numerous , 1n this 
country alone there are about 3,000 kinds, most of which 
are very small, 

The sawflies are so called because they possess at the 
end of the body a curious organ, corresponding to the 
sting of a wasp, but which 1s in the form of a fine- 
toothed saw With this instrument the female sawfly 
cuts a slitin the stem or leaf of a plant, nto which she 
introduces her egg 

The larva much resembles a caterpiulai, both ın form 
and habits To this group belongs the mgger, or black 
caterpillar of the turnip, which is often in sufficient num- 
bers to do much mischief ‘Some species of this group 
make galls, but the greater number of galls are formed 
by insects of another family, the Cynipide (Plate 1, 
Fig 7) In this family the female is provided with an 
organ corresponding to the saw of the sawfly, but resem- 
bling a needle With this she stings or punctures the 
surface of leaves, buds, stalks, or even roots of various 
plants In the wound thus produced she lays one or 
more eggs The effects of this proceeding, and particu- 
larly of the irritating fluid which she myjects into the 


* Linnzan Transactions, 1863—“ On the Developmentjof Chloeon ” 


wound, 1s to produce a tumour or gall, within which the 
egg hatches, ard on which the larva, a thick fleshy grub, 
(Plate 2, Fig 7) feeds, In some species each gall con- 
tains asingle larva, in others, seveial lıve together, The 
oak supports several kinds of galliflies , one forms the well- 
known oakapple, one forms a small swelling on the leaf 
resembling a currant, another produces a gall somewhat 
resembling an acorn, another attacks the 1oot , the species 
making those bullet-like galls, which are now so common, 
has only existed for a few years in this country; the 
beautiful little spangles so common in autumn on the 
under side of oak-leaves are the work of another species, 
the Cynips longipennis When the larva is full grown, it 
eats through the gall, falls to the earth, and turns nto a 
chrysalis Onecurious point about this group is, that in 
some of the commonest species the females alone are 
known, no one yet having ever succeeded in finding a 
male, 

Another great group of the Hymenoptera 1s that of the 
ichneumons , the females lay their eggs either in or on 
other insects, within the bodies of which the larve live. 
They are thick, fleshy, legless grubs, and feed on the 
fatty tissues of their hosts, but do not attack the vital 
organs When full grown, they eat their way through the 
skin of the insect, and turn mto chrysalides Almost 
every kind of insect ıs subject to the attacks of these 
horrid little creatures, which, however, are no doubt use- 
ful in preventing the too great multiplication of insects, 
and especially of caterpillars Some species are so 
minute that they even lay their eggs within those of other 
SS The larvae of these genera assume very Curious 
orms 

But of all Hymenoptera, the group containing the 
ant, the bee, and the wasp is the most interesting This 
is especially the case with the social species, though the 
solitaly ones also are extremely remarkable. The solitary 
bee or wasp, for imstance, forms a cell generally in the 
ground, places in it a sufficient amount of food, lays an 
egg, and closes ıt up In the case of bees, the food 
consists of honey , in that of wasps, the larva requires 
animal food, and the mother therefore places a certain 
number of insects in the cell, each species having 1ts own 
special prey, some selecting small caterpillars, some beetles, 
some spiders Cerceris buprestictda, as its name denotes, 
attacks beetles belonging to the genus Buprestis Now 
if the Cerceris were to kill the beetle before placing it in 
the cell, ıt would decay, and the young larva when hatched 
would find only a mass of coiruption On the other 
hand, if the beetle were buried uninjured, in its 
struggles to escape ıt would be almost certain to de- 
stroy the egg The wasp has, however, the curious 
instinct of stinging its prey justan the centre of the ner- 
vous system, thus depriving it of motion, and let us hope 
of suffering, but not killing it, when, therefore, the 
young larva leaves the egg, it finds ready a sufficient store 


,of wholesomefood Other wasps, like*the bees and ants, 


are social, and dwell together in communities They live 
for one season, dying in autumn, except some of the 
females, which hybernate, awaking in the spring and 
forming new colonies Even these, however, under ordi- 
nary circumstances, never live through a second winter 
One specrmen which I kept tame through last spring and 
summer, lived until the end of February, but then died. 
The larvæ of wasps are fat, fleshy, legless grubs When they 
are full grown they spin for themselves a silken covering, 
within which they turn into chrysales The oval bodies 
which are so numerous in ants’ nests, and which are 
generally called ants’ eggs, are really cocoons, not 
eggs Ants are very fond of the honey-dew which 1s 
formed by the Aphides, and have been seen to tap the 
Aphides with their antenna, as if to induce them to 
emit some of the sweet secretion There 1s a species of 
Aphis, which lives on the roots of grass, and some ants 
collect these into their nests, keeping them, ın fact, just 
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as we docows One species of red ant does no work for 
itself, but makes slaves of a black kind, which then do 
everything for its masters, 

Ants also keep a variety of beetles and other insects in 
their nests That they have some reason for this seems 
clear, because they readily attack any unwelcome in- 
truder, but what that reason ıs we donot yet know If 
these insects are to be regarded as the domestic animals 
of the ants, then we must admit that the ants possess 
more domestic animals than we do But on this and 
many other points connected with ants we 1equire addı- 
tional information 

The Strepsiptera are a small, but very remarkable 
group of insects, parasitic on bees and wasps The 
larva (Pl 4, Fig 8)1s very minute, six-legged, and very 
active, ıt passes thiough its transformations within the 
body of the bee or wasp The male and female are very 
dissimilar The males are minute, very active, short-lived, 
and excitable, with one pair of very large membranous 
wings The females (PI 3, Fig 8), on the contrary, are 
almost motionless, and shaped very much like a bottle; 
they never quit the body of the bee, but only thiust out 
the head of the bottle between the abdominal rings of the 
bee. JOHN LUBBOCK 

(To be continued ) 








COTOPAXI-—THE FIRST ASCENT OF THE 
GREAT VOLCANO * 


TANDING fifty miles below the equator, and a hundred 
west of the meridian of Washington, Cotopaxt is at 

once the most beautiful and the most terrible of volcanoes 
Fiom the valley of Quito it appears hke a huge truncated 
cone, 1n altitude equal to five Vesuviuses piled upon each 
other, its summit rising 4,000 ft above the limit of per- 
petual snow, its sides presenting alteinate ridges and 
gorges ploughed by descending floods of water, and 
around the base for miles heaps of ruuns—boulders 20 ft 
square, and volcanic ashes and mud 6ooft deep Very 
seldom does Cotopaxt wake up to intense activity, for as 
a rule the higher a volcano the less frequent tts erup- 
tions Generally the only signs of life are the deep 
1umbling thunders and a cloud of smoke lazily issuing 
from the crater 

On November 27, 1872, Dr Reiss—a Geiman natura- 
list, who, with Dr Stubel, has been exploring the Valley 
of Quito during the last forty years—set out from Mulolo 
with ten peones for the south-west point of the crater. 
Crossing the river Cutuche at Limpiopungo, where the 
stream cuts through vast deposits of volcanic ashes, he 
reached the “ Ventanillas,” a dry and sterile pampa, since 
the porous earth retains no moisture. Here the ascent 
of the cone began. Following the triangular ridge that 
divides the deep defiles of Manzanaguaicoand Pucahua:co, 
and whose apex reaches the snowlimit, he crossed sub- 
ordinate cerros and pampas, which are so many steps in 
the grand staircase he was ascending. Vegetation now 
ceased entirely, and the surface was covered with ashes 
and black sand. In fact, nearly the whole occidental 
slope of Cotopaxi, between 12,500 and 16,000 ft, presents 
the aspect of adismal black desert Progress was slow, 
for at every step the foot sank into the sand, which in- 
creased in depth with the ascent 

Suddenly a profound chasm, containing fresh, smoking 
lava, was discovered on the left This lava-stream 
was the lower limit of a vast mass, which from the 
valley appeared like along black lne At 2 PM our 
traveller reached the pomt where the two quebradas 
unite, marked by an immense pile of rocks, Here he 
encamped for the night at an altitude of 15,179 feet 

An immense stieam of lava came down the cone, and 


* Abstract of an article by Mr Jamis Oiton m the New York Dversg 
Post, March 12, 1873 
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near the place of encampment divided, entenng the 
two quebradas or ravines mentioned The lava was still 
waim, clouds of vapour rising along the whole extent of 
the stream During the afternoon the thermometer had 
stood at freezing point , but in the night it fell to twenty- 
five degrees 

The next day Dı Reiss attained all his hopes Cropping 
out of the lava stream, but mamly disposed along the, 
borders of ıt, were numerous rough stones, upon which he 
advanced as on the rounds of aladder The greatest width 
of the lava current before ıt divided was about 3,000 ft , and 
the estimated thickness r5oft The lava was entirely black 
and warm in all its coutse, its temperature being from 
68° to 91°, while that of the atmosphere was 32° This 
elevated temperature explains the absence of snow on this 
The gaseous exhalations from the 
crevices seemed to be nothing more than air mixed with 
This 1s doubtless the lava-stream which flowed 
in 1854, and which, by melting vast quantities of snow, 
caused much devastation in the valley by floods No 
fissure or accumulation of scorize indicates the source of 
the lava-stream , but the altitude of the point of depar- 
ture 1s 18,700 feet 

At 845 he reached the arenal, a deep mass of fine sand 
stretching upward at an angle of 40°. Over this he must 
advance, difficult as ıt was, for on either side were 1m- 
The temperature of the 
sand was 77° Another stream of lava was discovered, 
which must have flowed with great velocity, since, instead 
of following the inclination of the cone, ıt had descended 
diagonally, Only the peaks of Ilmiza and Chimborazo 
in the opposite Cordillera were visible, but above the 
clouds, towards the south-west, a dense mass of smoke 
rose perpendicularly to a prodigious height, and then by 
an east wind was carried off in a horizontal line west- 
ward This came from the furious and ever-active vol- 
cano of Sangay, whose top was invisible, but whose 
activity was manifested ın this manner As the clouds 
shifted, the diversified valley’and its royal mountains were 
spread out like a map 

It was now 1015 AM , thermometer, 28° Fumeroles 
abounded, giving forth sulphurous gas And now followed 
a sheet of compact blue 1ce, inclined from 35° to 40° , but 
fortunately ıt was not smooth, but covered with myriads 
of points or icicles three or four inches high Scrambling 
over this, and chmbing over and between walls, some of 
immense size, suddenly Dr Reiss reached the edge of the 
crater He had reached the western part of the southern 
lip Thecrater presented an elliptical form, the major axis 
lying north and south The stones which were continu- 
ally falling in from all sides, but especially from the west 
side, 1olled together as to the bottom of a funnel, there 
were no signs of a level bottom, The depth, roughly 
estimated, appeared to be 1,500 ft The side of the funnel 
least inclined, and by which alone it 1s possible to de- 
scend, is the south-west, but here are large fumeroles 
sending fo.th dense masses of vapour charged with gas, 
and having a temperature of 156° Around these fumeioles 
were masses of sulphur and a deposit of gypsum mixed 
with chloride of lime. This ıs of great interest as being 
the first instance of a chloride being found among the 
products of the South American volcanoes Humboldt 
thought that the absence of hydrochloric acid was a cha- 
1acteristic of the New World volcanoes. The barometer 
gave 19,660 ft as the altitude, while the doctor’s ttigono- 
metrical observations, repeated at various times from m- 
dependent bases ın the valley, had given him 19,496 ft as 
the height of the north peak, and 19,427 ft for the 
southern Both results exceed the altitude estimated by 
other travellers Humboldt made ıt 18,880 ft 

Dr Ress left the crater at 145 PM, and reached his 
encampment at the head of the ridge in threc houis and 
a half, just as a heavy snow-storm began He says he 
felt no inconvenience fiom the rarefaction of t ean 
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CAPTAIN PERRIER’S GEODETIC OPERA- 
TIONS IN ALGERIA 


THE idea of prolonging the French arc of meridian to 

Sahara by the direct trigonometrical junction of 
Spain and Algeria, an idea of undoubted scientific value, 
presented itself to the mind of Captam Perrier when he 
was collecting the preliminary materials for the survey of 
Algeria That survey was begun at the same time as the 
conquest, in the middle of military operations 

The design was to calculate two great lines conforming 
to parallels, and transversely cut by three meridians , 
quadilaterals would be thus formed, completed by triangles 
of the first order Only a linear chain was however drawn, 
except in the mountamous regions where the operations 
would have been attended with too many difficulties 
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Map showing prolcngation of Meridians trom Spain to Algeria 


This cham, connected with the sea by three excellent 
bases, would serve the purpose of adjusting and arranging 
the detailed operations French geodesy thus measured 
an arc of latitude cutting the Paris meridian and extending 
from Morocco to Tunis, with a length of 990 kilometres 
The chain of first-order triangles may be divided into 
two parts, the first from Bhdah to Tunis, measured by 
Captain Versigny, the other more recent measured by 
Captain Perrier, 
The admirable choice of triangles, stations, and 
signals ıs noteworthy Those signals have been built by 
the observers themselves, as there were no steeples, 
The precision obtained is remarkable In the sum of 
the three angles of any triangle, the error 1s about 3°12 
(centesimal seconds) * in M. Versigny’s operations (who 
made use of Gambey’s repeating circles)+ the error is 


* One centesimal second =: 07*33 ordinary second, 


NATURE 


| April 10, 1872 





about 3” 07 in M Perrier’s operations, who made use 
of Brunner’s excellent asimuthal circles In order tc 
measure the bases, the system of M Porro, an Italian 
engineer, has been employed, ın preference to the old 
method of Borda, and it has been followed by the best 
results 

Colonel Levret proved (in 1869), by very exact calcu- 
lations, that the passage by Gibraltar could be dispensed 
with, and that 1t would be possible to communicate 
between Spain and Algeria, ın spite of the immense 
distance between the two continents The entire certainty 
of that possibility has been proved by Captain Perrier, 
who has pointed out in a precise manner the names and 
positions of the visible summits and the length of the 
sides of the new chain 

It was only on October 18, 1868, that he managed tc 
perceive the Spanish shore he saw it from Seba Chioukh, 
near the mouth of the Tafna, very distinctly and with- 
out the glass A serrated ridge was to be seen in 
the distance, toward the north-west, with five promi- 
nent summits The distinctness was so perfect. that he 
could discern with his naked eyes the different parts of 
those mountains, those which were in the shade and 
those Uluminated by the sun He thus measured azi- 
muths with the summit of the Tessala, the zenithal dıs- 
tances of the two highest points of the ridge, and the 
zenithal distance of the horizon of the sea 

After his return to France, he compared his measure- 
ments with the survey of Spain, made by Colonel Cuello, 
and concluded that he had observed the Mulahacen of 
the Sierra Nevada, and the peak of Sagra of the Sierra 
Sagra, the highest points of the Siertas of the Province of 
Granada. 

In Spain the peaks of Sagra can be seen from Mula- 
hacen , those mountains belong to the primordial geodetic 
chains of the Iberic peninsula In Africa the pomts of 
the quadniateral (Bem Saabia, Tessala, Filhaoussen, and 
Nador) are reciprocally visible, and the three last are 
situated in the primordial chain of Algeria 

With these points, Captain Peirier was enabled to form 
a chain common to Europe and Africa Leaving the 
station of Seba Chioukh as superfluous, as well as 
the direction of Nador Sagra as being too close to the 
horizon of the sea, he delineated that immense pentagon 
formed by the five summits of Mulahacen, Sagra, Bem 
Saabia, Filhaoussen, and Nador, every side and diagonal 
of which, except one, are the directions that are to be 
observed He has even calculated and valued in round 
numbers the length of the sides of this geodetic chain 
He has found— 


B Metres 
Mulahacen-Fulhaoussen 273,400 
š Nador 314,500 

5 Bem Saabia 272,200 
Sapra Filhaoussen , 313,300 
„ Bem Saabia 271,000 


The length of the terrestrial sides are— 


Metres 
Bem Saabia-Filhaoussen 109,800 
is Nador i 104,800 
Mulahacen-Sagra 113,900 


With those approximate numbers (and valuing at 0°08 
the coefficient of refraction ) he has calculated the altitudes 
of the two Spanish mountains ‘The measures thus ob- 
tained differ little from the real numbers— 


Metres 
Mulahacen . . . » 3,994 
Sagra , i èy 2,398 


given by Colonel Cuello, and thus furnish a new ver- 
fication 

As the geodetic operations are bemg continued with 
great activity n Spain and in Algeria, we may hope that 
in a few years the geodetic bases of Great Britain, of. 
France, Spain, and Algeria, reduced to the same unit of 
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measure, can be connected by continual chains of triangles ; 
and the meridian line of France already prolonged north- 
ward to the Shetland Islands, carried out in Spain by the 
officers of that country, will reach the African Continent 
and extend to the Sahara, with a length of 30° 

France will then be able to oppose to the Russian arc 
and to the one measured ın Central Europe the French 
arc, which, passing over plains and very high mountains, 
will cross the North Sea and the Mediterranean 

There is thus considerable truth in the words of M 
Faye — Let us not forget that the French, who are at 
the present tıme so often reproached with their geographi- 
cal ignorance, are the real creators of continental or 
maritime geodesy, and that they have continually, since 
Cassini to our days, published admirable geodetic papers, 
which have served as models to our rivals, the truly 
learned men abroad have always acknowledged their 
value” 

The map of Algeria will be constructed on the same 
plan as the map of France, to the scale of yyġop, but 
as it will be coloured, and as level curves will be substi- 
tuted for hatchings, ıt will have considerable advantages 
over the latter M CORNU 


karan mee me a, er a i a- 
HN ea 


NOTES 


THE French Société d'encouragement have awarded to Sir 
Charles Wheatstone, FRS, the Amptre medal for his 
remarkable works in theoretic and apphed physics The 
grand prize of 12,000 fanes for the discovery most useful to 
French industry has Leen awaided to M Pasteur, for the 
improvements he has introduced into the manufacture of silk, 
of wines, of vinegar, and of beea A prize of 3,000 francs has 
been awarded to M Gramme for the construction of an appa- 
ratus giving an electric current constant in duection and im in- 
tensity, whose electromotive force and conductibility are equal 
to those of an azotic acid pue of 60 or ŝo elements of ordinary 
size, and super.or both m economy and solubility to the appa- 
ratus which are at present in use 


AT the present time there are staying m England two Hlut- 
trious physiologists, Prof Kollker and Prof Fick, the former 
the renowned head of the Histological School, and the latter of 
the Physiological Institute inthe University of Wurzburg 


THE Univeisity of Cambridge has accepted a fund raised 
by several members of St John’s College for the purpose of 
founding a prize to be called the Adams Prize, for the best essay 
on some subject of pme mathematics, astronomy, or other 
branch of natural philosophy The prize is to be given once in two 
years, and to be open to the competition of all persons who 
have at any time been adm.tted to a degree in the University 
The examiners have given notice that the subyect for the prize to 
be adjudged in 1875 1s a Theory of the Reflection and Refraction 
of Laght 

By the present monthly maıl a testimonial, consisting of a 
silver tea and coffee service, 1s being sent to Dr Kirk at Zanzı- 
bar, by the Royal Geographical Society The inscription states 
that it 1s given in recognition of the services Dr Kurk has ren- 
dered to his country and to science by his generosity, intell- 
gence, and zeal in the advancement of African discovery 
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Mr. A H, Garrop, B A, has been appointed Lecturer on 
Zoology and Comparative Anatomy at the Charing Cross Hos- 
pital Mr Garrod, we believe, mtends to give a course of lec- 
tures during the summer 


At the general monthly meeting of the Royal Institution of 
Great Britain, on Monday, April 7, the special thanks of the 
members were 1e urned to Dr Warren De La Rue, for his dona- 
non of 1007 towards the expense of fitting up the new Labora- 
SOTLes, 
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THE Report to the Board of Visitors of the Astronomer 
Royal for Scotland, gives a satisfactory account of the work, 
astronomical and meteorological, done at the Royal Observatory, 
Edinburgh The alterations in the observatory have been com- 
pleted, and the new equatorial, referred to in NATURE some 
months ago, 1s nearly ready for use, though we are 
sorry to see that its efficient working is very likely to be 
marred from wart of funds Though much needed for various 
purposes, Government (with a suiplus of nearly five mullions !) 
have absolutely refused to grant any additional aid to the Edin- 
burgh Observatory Prof Piazz1 Smyth compares hus position 
to that of an ‘ unfortunate artillery offices who should have 
received a big gun, of perhaps the most approved wiought non 
and steel construction in itself, but without means of moving it, 
without powder and shot, and yet shoull be expected by the 
public to be continually fiing it with immense success and at all 
sorts of objects throughout the whole year ” 


WITH reference to the sum of 500/ placed at the disposal of 
the Council of the Society of Arts, thiough Sir William Bod- 
kin, by a gentleman who does not wish his name to appear, for 
promoting, by means of prizes or otherwise, economy in the use 
of coal for domestic purposes, the Council have decided to offer 
the followmg prizes —I For a new and improved system of 
grate, suitable to existing chimneys as generally constructed, 
which shall, with the least amount of coal, answer best for 
warming and ventilating a room —The Society’s Gold Medal 
and Fifty Pourds 2 For a new and improved system of grate, 
suitable to existing chimneys as generally constiucted, which 
shall, with the least amount of coal, best answer for cooking 
food, combined with warming and ventilating the 100m —The 
Society’s Gold Medal and Fifty Pounds 3 For the best new 
and improved system of apparatus which shall, by means of gas, 
most efficiently and economically warm and ventilate a room — 
The Society’s Gold Medal and Fifty Pcunds 4 For the best 
new and improved system of apparatus which shall, by means 
of gas, be best adapted for cooking, combined with warming and 
ventilating the 100m —The Society’s Gold Medal and Fifty 
Pounds 5 For any new and improved system or arrangement 
not included in the foregoing, which shall efficiently and econo- 
mically meet domestic requirements —-The Society’s Gold Medal 
and Fifty Pounds 


We understand that the scientific authorities at Berin are 
preparing a manual containing the necessary information for the 
requnements of the various expeditions sent out by the Imperial 
Government to observe the transit of Venus The information 
given will by no means be confined to astronomical and physical 
subjects, but will incorporate all the branches of natural history 
We hope our Government will follow so excellent a precedent, 
and associate a certain number of naturalists along with the 
astronomica. observers, especially in situations where their obser- 
vations are likely to prove of value 


THE forty tanks in the Brighton Aquarium, under Mr Savile 
KXent’s superintendence, are now well stocked with fishes, and 
present a most interesting field of study to the Ichthyoloyist, 
Eight of them are devoted to fresh-wate: fishes, and the re- 
maining to the marine forms Amongst the latter are fine 
specimens of the herring, lump-sucker, grey, streaked and red 
gurnets, sting-ray, balan wrasse, covh and cork-wing wrasses, 
and gold-s.sny Two species of dogfish have deposited eggs in 
their tanks, and the embryos are in process of development 
The most recent addition to the fresh-water fishes is a fine salmon 
presented by Mr Berridge, Chairman of the Usk Fisheries, 
The two porpoises aie in excellent health, and feed well on 
smelts and small whitinga., The Jarge tank, 1co feet in length 
and containing 110,000 gallons of sea-water, gives them ample 
space for their gyrations, 
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On Saturday afternoon last Professor Ansted was thrown with 
so much violence from a low basket phaeton ın which he and 
another gentleman were driving, near Melton, that his thigh was 
broken, and a severe scalp wound inflicted After being attended 
to by a doctor, he was removed to his house at Melton Hopes 
of his recovery are entertamed 


On Saturday last Canon Greenwell, of Durham Cathedral, 
and Professor Rolleston, of Oxford, completed a series of very 
interesting excavations among the ancient barrows which exist in 
the Goodmanham and Etton Wolds, near Beverley, Yorkshire 
There ış a singular absence in these barrows of the imple- 
ments so frequently found with ancient human remains m 
many paits of the countiy Not only in the present ex- 
cavations, but im those formerly instituted by Lord Londes- 
borough, umplements usually associated with ancient mter- 
ments are entirely wanting Contrary also to the generality 
of the barrows found on the wolds, which contain chiefly un- 
burnt remains, m this locality they are for the most part burnt 
Although this part of the country seems to have been extensively 
peopled, as these sepulchral remains betoken, there ıs a singular 
absence of implements, whereas in the north and middle wolds 
fant implements are found scattered about m all directions 
Stone axes and other rude implements are abundant ın the rest 
of the wold district, but they seem to have been entirely un- 
known ım this locality, as many persons have searched for such 
remains without result 


- Tox Geographical Society of St Petersburg has lately under- 
taken a new exploration of Russian teriitory in addition to those 
already carried on under its auspices The plan consists in a 
minute exploration, under the leadership of M Tschekanowsky, 
of the area between the lowe: afluents of the Yenise: and the 
Lena, embracing the basin of the river Olenek, which represents 
an important deficiency in the known portion of Eastern Sibera 
Two years will be occupied in the exploration During the 
first the expedition will descend the Lower Tunguska, and will 
reach Irkutsk by the Yenise: During the second year it ex- 
pects to reach the sources of the Olenek by sledges, to descend 
that river to its mouth, and then cross over to the Lena, and re- 
turn by this river to Irkutsk, 


THOSE who ate interested in the mental advancement of women, 
should refer to the March number of the American Naturaltst, 
in which they will find that the first article, on ‘‘ Controlling sex 
in butterflies,” 1s written by Mrs Mary Treat This lady has 
prosecuted her inquiries in a truly scientific spirit, and she records 
her results with the greatest precision and accuracy An out- 
lme of her argument will be found in our notice of the peri- 
odical ın which it appears 


Dr BROwWN-SEQUARD has started anew journal, the 47 chives 
of Scientific and Practical Medicine, published at New York and 
London on the 15th of each month Hus sub editor is Dr 
E C. Segun This perodical will chiefly contain onginal 
papers on subjects belonging to every branch of the medical 
sciences It will also “comprise résumés of English and foreign 
papers, reports from the author’s laboratory, and reviews of 
modern works on kindred subjects. The first number for 
January, which 1s beautifully printed, contains 100 pages, with 
one plate In it Dr Brown-Sequard contributes a paper on 
“ Effects of Injuries of Nerves,” and there are others by Dr 
Seguin, Mr Dupuy, Dr Sands, Dr Mary Putnam, and several 
able medical authors 


PETERMANN’S Mittheilungen thus speaks of the refusal of 
Government to grant an Arctic expedition this year —‘‘ England, 
with her enormous wealth, her multitude of ships, sailors, and 
facilities for equipment, but above all with her great experience, 
could easily have sent out such an expedition, and with more 
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prospect of success than any other nation, but the English 
Government, which appears to carry parsimony further than any 
other, has refused the request, at least for this year But itis to 
be hoped that the undertaking, for which Government was also 
petitioned ın 1865, will at last be afloat in 1874” 


AT the meeting of the French Academy last week, M Jamin 
exhibited a magnet which he had constiucted to carry upwards 
of twenty-two times its own weight it weighs 2 kilogrammes 
and carries 45 Hitherto the greatest carrying power attained 
in artificial magnets has been from four to five times thetr own 
weight M Jamin has obtained this unprecedented result by 
substituting foi the very thick plates hitherto employed, a suf- 
cent number of very thin plates superposed on each other, and 
all thoroughly magnetised One result of this achievement will 
be that the volume and weight of magneto-electric machines can 
now be diminished to a very great extent 


A VERY full notion of the rapid material progress of Victoria 
in almost every direction may be obtained from the Official Cata- 
logueof Eixhibitsof the Victona Exhibition, opened at Melbourne 
in Nov, 1872 The entries number 1,682, and though there are 
very few connected directly with science, it would be unjust to 
form from this fact a low estimate of the progress made ın scien- 
tific discovery by the colony, an investigation of the entries in 
the various departments shows that the principles of science 
have been abundantly taken advantage of in them all It 1s 
gratifying to find, from the patent statistics, that every year 
shows an increase in the number of inventions connected with 
agriculture and manufactures, while the muning resources 
of the country continue to occupy a large share of the 
attention of inventors The compiler of the catalogue 
claims with justice that Victoria has contributed a considerable 
amount of valuable data to various departments of science 
Appended to the catalogue 1s an interesting essay on ‘f Mining 
and Mineral Statistics, with Notes on the Rock Formations of 
Victora,” by Mr R Brough Smyth, F GS, Secretary for 
Mines for Victoria A preliminary note gives some satisfactory 
statistics as to the progress of the Industrial and Technological 
Museum of Melbourne, which was opened in Septembei 1870 


THE Austrahan Afechantc, man article on “ Science in the 
South,” thinks ‘ there 1s good reason for hoping that the tıme 
1s rapidly advancing when even in Australia the enthusiasm of 
science will become a wide spread sentiment, and when a deep 
and genume interest will be taken in questions of a purely 
abstract kind” The Mechanic thinks ıt possible that ere long 
the Australians ‘‘ may have the satisfaction of heaimg a Tyndall. 
a Huxley, an Owen, and their worthy fellow-labourers expound: 
ing to delighted audiences in the Melbourne Athenæum, ‘ the 
fairy tales of science.’ ” 


THE first number of Cosmos, the new Italian geographica 
journal, ıs handsome and well printed, and the contents credi 
table. There ıs a long aiticle on recent expeditions to Ney 
Guinea, illustrated by a well-constructed map , and, of course, 
another long article on African exploration, also accompanied bi 
a map Another longish article is the first of a series on thi 
Russian possessions in Central Asia Altogether the firs 
number of Cosmos ıs satisfactory, and we wish ıt a long caree 
and a wide circulation » 


THE Itahan Geographical Society, by a unanimous vote, ha 
conferred upon the Commendatore Negri Chnstoforo, who ha 
so long and so perseveringly promoted geographical scienc 
among his countrymen, the title of perpetual president of th 
Society 


à 


MESSRS, CHAPMAN AND HALL have sent us an elaboratel 
constructed but perfectly intelligible ‘Tahle of Byitish Strata, 
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showing thew order of superposition and relative thickness PREHISTORIC CULTURE OF FLAX 


Although the division into systems, series, and formations are 
R OSWALD HEER, the eminent botanist, and one who 
very detailed, the size of the chart 1s such, and the use of coloms ine devoted co tuck atl enon te the reine end history of 
1s so judicious, that there 1s little danger of ıt causing perplexity | fossil plants, publishes an article upon flax and its culture among 
and confusion to the young student, the plan seems to us ad- | theancients, especially the prehistoric races of Europe His me- 
murably clear and useful, and the table 1s in the highest degree | morr may be summazised as follows Fust, flax has been cultivated 
creditable to its constructor, Mr H W Bristow, F RS,F GS, | Egypt for ne AO years, and that ıt was and is one of 
duector of the Geological Survey of Eugland and Wales Itis the most generally diffused plants of that country It occupied 
a simular position in ancient Babylonia, in Palestine, and on the 

intended for the use of schools, but we are sure it will be 
I 


Black Sea. It occurred m Greece dumg the prehistoric period, 
welcomed by many geological students who have long left | and at an early date was caried into Italy, while its cultivation 
school 


in Spain was probably originated by the Pheenicians and Car- 
thaginians. Second, it 1s also met with in the oldest Swiss 
lacustrine villages, while, at the same time, no hemp nor fabrics 
manufactured from wool are there to be found This 1 con- 
sidered a remarkable fact, since the sheep was one of the oldest 
domestic animals, and was known duiing the stone period The 
imposs'bility of shearing the fleece by means of stone or bone 
implements ıs supposed to have been the reason why woollen 
fabrics were not used Itis thought probable that the skin, with 
its attached wool, was probably made use of for articles of 
clothing Third, the lahe dwellers probably received flax from 
Southern Europe, from which section fresh seeds must have been 


M FELIX PLATFAU describes in Zes Mondes, an ingenious 
process, of his own invention, for drawing on paper white lines 
ona blach ground—a method so frequently used for scientific 
illustrations—-by means of which both autho and artist will be 
able to judge of the effect of such an illustration before putting 
it into the hands of the engrave: A piece of thickish paper, as | 
smooth as possible, a httle larger than the intended illustration, 
is heated, say by laying 1t, with proper precautions against being 


aes wipe a = ore ose Ane eee a ia aes asia derived from time to tıme The variety cultivated was the small, 
ee © paper 3s completely covered wih a tlt | native, narrow-leaved kind from the coast of the Mediterranean, 
coating A piece of glass, the swe of the paper, is blackened } ang not at all that now raised m Europe It must, therefore, 
by being held over a candle, and when thoroughly cooled it 1s | have been cultivated also in Southern Europe, although Dr 
laid on the waxed paper and rubbed firmly with the fingers, the | Heer could not ascertam among what people and at what age 


result being that a blackened surface 1s produced on the paper, | this took place If this could be ascertained ıt would be an 


important point m the determination of the antiquity of the lake 
on which any design can be traced with a needle for the finer dwellers Fourth, at the time of the empire both summer flax 


lines, or the back of a steel-pen for the thicker ones and winter flax were cultivated in Italy, as now, but in what 

A GREAT international horticultural exhibition 1s to be held | form ıt was grown ın ancient Fgypt is not determined It 15 
at the Alexandra Palace on May 24 and five following days, on | thought probable that the narrow-leaved variety was first intro- 
the occasion of the palace being opened to the public duced, and after that the Roman, and then the common varieties 


| followed The common plant has doubtless arisen from the 
GENERAL Comsrock’s ‘‘ Annual Report of the Survey of 


cultivation of the narrow-leaved, while the Roman winter flax 
the North and North-Westein Lakes” of America for the year | and the Zzzum ambiguum constitute the intermediate stages, 
ending June 1872, contams the results of much well-planned | The a Panes of the ee pee along the 
and thoroughly well-performed wok A well-constructed map | shores of the Meciterranean e Egyptians had probably 


J cultivated it, and from them its use was doubtless disseminated 
lustrates the many typographical and hydiographical data Tt is possible that the wild variety and the winter flax were grown 


One point we may mention 1s that General Comstock has come | elsewhere at the same time, when the cultivated variety had long 
:o the conclusion, as the results of several years observations, | since driven them out of use in Egypt. 

‘hat the moon and sun undoubtedly cause tides in Lake Miche |. 2. 8 ee en — 
yan, though the use of level is very small indeed , the combina. | a 
10n of the two at syzigies giving a tide somewhat less than | SCIENTIFIC SERIALS 
| 
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Dr B W RICHARDSON, E R Se, has been elected by the 
President and Council of the Royal Society, Croonian Lecturer 
yn the subject of muscular motion 


In the Fon: nal of Botany for February Dr Trimen describes 
one of the most interesting additions recently made to the British 
flora, Juncus pygmaeus, a well-known European species, dis- 
covered by Mr W Hi Beeby in the already very rich locality 
of Kynance Cove, Cornwall The article is accompanied by a 

AMONG the Candidates for the professorship of Anatomy to | good drawing Mr J G Baker gives a descnption of the little 
he Royal Academy are Dr B W Richardson, F RS, and | known Fosa affennina In geographical botany Dr W M 
Mr Jobn Marshall, F R S ' Hind contributes a list of plants of North Cornwall Mr W 

i ' Phillips’s notes on the blue reaction given by iodine in certain 
fungi may furnish a useful discrimmation of difficult species In 
the March number Mr Worthington Smuth gives a description, 
with coloured plate, of several new IHlymenomycetous fungi from 
stoves, and Mr J A Lees a useful paper on the peculiarities of 

ı plant-distribution in the neighbourhood of Leeds Dr H F 
Hance has an article on the ‘‘Ch’ing Muh Hsiang” or “ Green 
Putchuk ” of the Chinese, derived from a species of Aristolochia, 
the paper eee n by a copy a a ches ‘ drawing ‘i In 
` i both these numbers are also a variety of selected articles, short 
vascar, and a Seychellean Sternothere (Svernothaera subniger) ue | abies. dnd memo anda Kenek A E E 
‘he Seychelles, presented by Commissioner H C St John, four ! Journal taking so increasingly useful a place among our scientific 
Spanish Terrapins (Clemmys lpi esa), and six Greek land- periodicals 
I 








Tue Academy understands that Mr Moggridge, author of 
‘‘YJarvesting Ants and Trap-door Spiders,” recently reviewed 
n NATURE, has deposited specimens of the animals and their 
rests 1n the British Museum, and that they are exhibited in one 
of the public gallezies 

THE additions to the Zoological Society’s Gardens during the 
‘last week include a black Cuckoo (4ndynamys sp ?) from Mada- 





ortoises (Testudo greca) from Morocco, presented by Sir J Amone the numerous articles of interest in the Srottish 
Drummond Hay, KCB a Vulpine Squirrel (Seiurus vuifinus | Naturalist for January (commencing the 2nd volume) we may 
rar capistratus) from S America, presented by Mr G, Moore , | single out especially, “ On the occurrence of the hooded seal (Cys- 
1 Barbary Ape (A/acacus inuus) from N Africa, deposited by | tohora cristata) at St Andrews,” by Mr R Walker, a com- 
Lord Calthorpe , three Barbary Sheep (Ores tragelaphits) born ın | mencement of an article on Scottish gall-making insects, by Mr 


p P Cameron, jun, wlustrated by a beautiful coloured plate of 
he Gardens , a De Filippr's Meadow Starling (Sturnella defilippr) Neniatus Sleds , and a pape: on the recent remarkable abun- 
rom Rio de la Plata, and a Black Kite (Afidvus migrans), 


dance of Vanessa Antiopa, the ‘Camberwell beauty,” in this 
Emopean, purchased , and two variegated Touracons (Schivorhis | country, by the editor, who sums up strongly in favour of the 
fi icana) from W Africa, received in exchange. 


native rather than the foreign ongm of the insects captured m 
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this country last year We have also a continuation of the 
‘Insecta Scotica,” m instalment, of the Lepidoptera of Scot- 
land, by Dr Buchanan White, and the Coleoptera of Scotland, 
by Dr D Sharp. 


HE Founal of the Royal Geological Society of Ireland, 
vol mm pait2, N $ (vol xu pat 2) contains —Reply to the 
observations in Mr Kaunahan’s paper ‘‘On the Carboniterous 
Rocks of Iceland,” by Prof Ed Hull, F RS (Abstract), On 
Phaneropleuron Andersone (Huxley) and Uvronemus lobatus 
(Agas ), by Prof Traquair, M D (plate v ), Additional Notes 
on the fossil Flora of Iceland , On Feicites plumsformes (Baily) 
from carboniferous limestone near Wexford, by W, H Baily 
(plate vi), Notes on the Carrara marble quarries, by Prof E 
Hull , On a remarkable fault in the New Red sandstone of Ram- 
hill, Lancashire , and observations on the results determined by 
the Royal Commission into the Coal Resources of Great Britain 
and Ireland, by Prof E Hull, Sketch of the physical geology 
of North Clare, by W H S Westiopp, On tertiary iron ore 
in the County of Londonderry, by G H Kinahan, and Notes 
on Woodwardite, by Prof J E. Reynolds 


THE Monthly Microscopical Fournal for April ıs an excellent 
number, containing several valuable papers Mr Wenham gives 
his new formula for microscope object-glasses, recently read 
before the Royal Society Till recently high objectives have 
been formed of eight lenses, a front and back triplet with a 
middle doublet, consequently the rays of hght aie subject to 
eror arising from sixteen surfaces of glass The author some 
time ago substituted a single thick plano-convex for the anterior 
triplet, and in so domg reduced the number of reflecting surfaces 
to twelve, improving the mstrumentso much that ns system has 
been generally adopted In the new object glass the number of 
lenses is still further reduced to five, and the surfaces consequently 
to ten, init the front plano-convex remains, the back triplet is 
made the centre of the system, and the over corrected rays 
which leave it are rendered parallel at the point of emergence bya 
long focus plano convex glass Inthis combination therefore the 
whole correction 1s performed bya single concave of dense flint, 
and therefore two single lenses of crown, whose foci bear a definite 
relation to each other Dr Urban Puitchaid’s excellent observa- 
tions ** On the structure and function of the Rods of the Cochlean 
m man and other animals” are given zz extenso Dr E 
Hofman’s pape: on “Har in its microscopical and medico- 
legal aspects” is translated, forming a concise summary for 
the student of forensic medicine Di Maddox makes ‘‘Some 
remarks on a minute plant found in an incrustation of car- 
bonate of hme,” which he considers to be of the genus Bots ydiam, 
and names £ minutum 


THE American Naturalist fo. March contains an article by 
Mrs Mary Treat, on “Contiolling Sex m Butterflies” The 
authoress, as the result of an accident, observed that the larve 
of Papilto asiertas when underfed almost invariably developed 
into male butterflies, bat that when freely supphed with their 
favourite diet, they almost as ceitamly developed mto females 
She repeated these experiments on large numbers with the same 
result, and has verified them on Vanessa antiopa and the moth 
Dryocampa rubicunda Mr A S Packard criticises these re- 
sults, and shows that the earliest indications of the sexual glands 
appear when the larva is but little developed, and that they are 
often fully formed when it ıs adult There are papeis by Profs 
Marsh and Cope on the extinct Ungulata of the Wyommg dis- 
trict, m which some dates of publication are fully discussed 
Among the other papers are, Prof Perkms on “The Flying 
Squirrel ;” C Ran, on “ Indian Netsinkers and Hammer- 
stones,” and R Ridgway, on “ The Vegetation of the Lower 
Wabash Valley ” 


Ocean Highways, New Series, No 1 —The new form of this 
valuable journal is a great improvement on the original unhandy 
form, though we do not think the increase in bulk 1s very great 
This number ıs a particulaily interesting one The first article 
is called forth by the Khiva expedition, and gives a summary of 
the commercial and political history of the Caspian, and the 
region to the eastward, it 1s illustrated by two good maps 
“The Great Rivers of Chma” 1s the title of a short article by 
Dr F, Porter Smith, while Mr C E Austen, C E , contributes 
a useful article, accompanied by an excellent map, on “ Railways 
m Asia Minor” Mr D Hanbury his a short article on myrrh, 
the object of which is to mduce travellers to collect data for its 
botanical elucidation Prof. Mohn describes the origin and 
history of the Meteorological Institute of Christiania , a map by 


the same gentleman ıs given, slustrating the explorations b 
Norwegian Captains about Spitzbergen m 1872, accompany, 
which 1s a short editorial paper on Wiche’s Land, defending th: 
name given to it by Edge m 1617 One very interesting paper } 
by Mr T F Hughes, on ‘‘ Formosa and its southern Aborigines ` 
“ In this fair island of the distant eastern seas,” he says, ‘ther 
is still a mine of discovery and mformation awaiting the cunnin; 
hand of the scholar and travella ” Reviews, notes, reports 
correspondence, &c, complete this interestmg number 





SOCIETIES AND ACADEMIES 
LONDON 


Royal Society, April 3,—-‘‘On the Structure of Muscula 
Fibre,” by E A, Shafer 

‘‘Note on the Synthesis of Marsh Gas, and the Electri 
Decomposition of Carbonic Oxide,” by Sir B G, Brodie 
FRS 


“On an Ax Battery,” by Dr Gladstone, FRS, anc 
A Tnbe 


Chemical Society, Apnl 3-—-Dr Odlng, FRS, &c. 
president, ın the chair — A paper on ‘‘ A method of determininy 
wth great exactness the specific gravity of liquids,’ was read by 
the author, Dz Sprengel The mstrument, consisting of ¢ 
U-shaped glass tabe terminatmg m capillary tubes bent at rgh 
angles, is very delicate when proper precautions are taken — 
Tae second paper, entitled ‘f Researches on the action of the 
copper-zinc couple on organic bodies —No II on the iodides of 
methyl and amyl,” by J H Gladstone, F RS ,and A Tribe, 1s: 
continuaron of the authors’ researches on this subject, an accouul 
of which they communicated to the Society some short time 
ago —Dr C R A Wright then read a memoir ‘On Cymene 
from various sources, ’1n which he gives the results of his exam: 
nation of cymene prepared from eight different sources, showing 
them to be idertical —-The last paper was by Dr H E Arm. 
strong, peing No XI of ‘‘ Communications from the Laboratory 
of the Loncor Institution, action of the acid chlorides on 
ninates and ritrites —Pait I Acetic chloride ” 


Zoological Society, April 1 —Vir R Hudson, F RS, vice- 
president, in the char —A communication was 1ead from Di 
J S Bowerbank containing a description of the brain and of a 
portion of the nervous system of Pedzculus capitis —A communt- 
cation was read from Dr J E Gray, F RS , containing remarks 
on the genera of Turtles (Ozacefodes), and especially on then 
skeletons and skulls —A second communication fiom Dr Gray 
contained tle desciiption of the skull of Stes nothae us ——Dr A, 
Gunther, F R § , read descriptions of three new species of Fly- 
mg Squirrels, proposed to be called Preromys tephromelas, from 
Penang, P phaomelas, from Boineo, and Serus opte: us pulvert- 
lentus, from Penang and Malacca —Mr O Salvin made some 
remarks on the tail-feathers of the birds of the genus Momotus, and 
on the mode m which their peculiar form had originally arisen 


Geological Society, March 26 —His Grace the Duke oi 
Argyll, KT, ERS, president, m the char The follow- 
img commun cations were read —1. “Synopsis of the younger 
formations of New Zealand,” by Capt F W Hutton, FGS, 
of the Geological Survey of New Zealand In this paper the 
author gave a summary of the Tertiary and later Secondary for. 
mations of New Zealand He stated that he had been able tc 
determine 375 species of true Mollusca, 12 of Brachiopoda, and 
18 of Echinodermata from the Tertiaries , and under each of the 
formations which he recognises he gave the number of species 
of true Mollusca found ım it, indicating the number of recent 
species, and of those belonging to other formations occurring m 
each, He also noticed the range and distribution of the various 
format.ons The Tertiary groups of strata distinguished by the 
author are, in descendmg order, as follows —I Pleistocene 
II Phocene 1, the Newer Pliocene or Whanganut group 2, 
the Older Phocene or Lignite group III Miocene 3, Uppe 
or Arvatere group, 4, Lower or Kanterigroup IV, Oligocene 
5, Upper or Hawke’s Bay group, 6, Lower or Wattewata group, 
V Eocene 7, Upper or Ototara group, 8, Lower or Browr 
Coal group As belonging to the Mesozoic series, the autho: 
also described beds of Danian age, under the name of the Wat- 
para formation A species of Beemnitella occurs in beds be- 
longing to the Orotara group, and also in the Waipara formation 
Voleanic action commenced in the North Island during the de. 
position of the Waiewata group, and has since been almost 
continuous in the northern, western, and central parts of the 
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island In the South Island the volcamic formations appear to 
belong to the later Cretaceous, Oligocene, and Miocene periods 
The volcanic rocks of the Chatham Islands belong chiefly to the 
Upper Oligocene —2 ‘‘On the Tree-ferns of the Coal measures, 
and their relations to other living and fossil forms,’ by Mr 

W Carruthers, FRS, FGS The author pointed out that 
there existed in the Coal-measures two very distmct kinds of 
fern-stems, each represented by several species The first group 
had a stem-structure like that of living tree-ferns In them the 
vascular elements of the stem formed a closed cylinder round 
the pith, and the vascular bundles for the leaves were given off 
from the out tuned edges of the cylmder, where, at regular 
intervals, corresponding to the position of the leaves, narrow 
meshes occur for this purpose In the second group the stems 
differed from the other group chiefly in having the ends of the 
vascular plates, as seen in the transverse section, turned mwards, 
and having the bundles of the leaves formed in a complete con- 
dition m the axis of the stem —3 ‘‘ Notes on the Geology of 
Kazrin, Persia,” by Mr A H Schindler In this paper, 
which accompanied a series of specimens presented to the 
Museum of the Society, the author descnbed the secthon pre- 
sented by the hills ın the neghbourhood of Kaizrin The 
general surface was described as consisting of nearly unfossi- 
liferous Post-tertia1y deposits, immediately beneath which 1s an 
unstratified marme deposit containing a great abundance of fossils, 
among which are species of Ostma, Pecten, and Cularis (?) 

Below this deposit 1s a succession of strata, repeated several 
times in the hills, and at the bottom of the series ın each case 13 
a bed of gypsum The spaces between the recurrent series are 
filled up with conglomerates Beneath the gypseous series is a 
formation of compact limestone, which rises to a height of about 
1500 feet both north and south of the plam of Kaznin, its beds 
dip 25°, and their stnke is from N E te S W 


Royal Microscopical Society, Apnl 2—-Mr Charlcs 
Brooke, F RS, president, in the chair —A paper was read by 
Mr Ilenry Davis on a new species of Cal/iidina (C vaga), the 
distinctive characteristics of which were fully described and 
living specimens exhibited Mr Davis also detailed a seiics of 
experiments upon the dessication of rotifers, the results of which 
tended to prove that although they could not be revived after 
having been once actually dred up, ıt was quite possible for 
them to survive what was generally accepted as actual dessica- 
tion, and that they would resist not only a sustained tempe- 
rature of 200°, Lut also exposure for a long period im the 
exhausted receiver of an air-pump with sulphunc acid He 
pointed out and proved by experiment, that during the process 
of drying the gelatinous matter which was secreted by these 
rotifers contracted around them, forming an impervious envelope 
and effectua'ly preserving within ıt sufficient moisture to sustain 
hfe —A commumication was tread fiom Mr Parfitt, of Exeter, 
descriptive of a presumed new animal, apparently related to the 
annelids — A fine preparation of malpighian capsules from the 
kidney, was exhibited and described by Mr Stewart. 


Anthropological Institute, Aprl 1 —Prof Busk, FRS, 
president, m the chair The president read ‘‘ Remarks on a Collec- 
tion of Ancient Peruvian Skulls presented to the Anthropological 
Institute, by Mr T J Hutchinson, H BM consul at Caliao” 


The skulls were collected by the Consul from the *‘ Huacas” near | 


Santos, to the north of Callao, which were considered by him to be 
those of Chinchas, or Huancas, or perhapsofQuichmas, or Aymaras, 

all of which tribes are now probably absorbed into the Cholas, 

a Mestizo race , from Ancon, from Pasamayo, about thirty miles 
north of Callao, and from Cerro del Oro in the Canete Valley 
—inall 156 specimens After giving further detailed descrip- 
tions on the authority of Consul Hutchinson, the author passed 
to the consideration of the characters presented by the crania 
exhibited Such of the specimens as he had been able to measure 
yielded the following results —‘‘The mean length was about 
6 25 in, and the breadth 5 6 in, giving a cephalic or latitudinal 
index of 905, only two falling below 800 In that estimate 
were included both normally-shaped and antificially compressed 
skulls The cephalic index of the supposed normally shaped, 
was 873, the greatest being 935, and the least 812, and of 
the clearly artificially deformed, 979, the greatest bemg I 32, 
and the least 861 Those figures showed how very much the 
latitudinal index was exalted by the fore and aft compression of 
the skull Thealtitudinal index of the normal skulls was 843, 
that of the compressed 878 The mean capacity of the laryer 
and male skulls appeared to show a result of about 80 cubic in 

equivalent to bram of about 45 oz. roughly estimated, which 
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result mdicated that the cran.t were of small sze —The presudent 
communicated a paper by Mi J M Reade, ‘Ona human skull 
and fragments of bones cf tre Red Deer found at Birk Dale, 
Southport ” 
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Meteorological Society, Mirch 19 --Dr Tripe, president, 
in the chan- -The president mormed the meeting that at the 
last meeting of Council a letter was read contunmg Wr Glaisher’s 
resignation of the Secretaryship, and that afte: much considera- 
tion the Council had accepted it with geat regret, thet they had 
then appointed Mr Cator to the vac int office or the revamder 
of the session, and elected Mr (slasher to the seat on the 
Councl thas rendered vacant, winch be was glau tosay Mr 
Glaisher had accepted —The first paper read wasty Me R H 
Scott, F RS, On some results of weather telegraphy, ? m 
which he laid before the Society some of the spewal circum- 
stances connected with that service Ie stated that the nfor- 
mation received was insufficient, both in quan.ty and qualr'y, to 
give a complete idea of the weather, and shov ed how any serious 
extension of the system would entail greatly mcreased expendi- 
ture, citing the very large cost (50,0007 per annum) of the 
Amellcan signal service, the most perfect in existance Ie 
drew attention to the frequency of telegraphic eirurs, and the 
serous results arising therefrom Ile neat pioceccea to discuss the 
probability of our deriving benefit fiom addit ora) reports fhem 
the Azores, Oc, and showed by actual mvestigation that such 
reports would not ve of immediate use to these niinds in iegaid 
of giving not.ce of advancing storms The modes of conveying 
warning» to slips were neat mentioned, and Mi Scott stated 
his belief that ulumately Admn al Fitzroy’s drum and cones would 
be adopted, thoug1 not perhaps m the significati ns originally 
attached to them —The other paper was by Mr Wo Mamott, 
“On the Barometric Depression of January 24, 1872” This 
depression occuring m the early mormng hours, very few 
observations had been made at the tame ot ‘owest pressure , 
but from tore which he had recewed, the depression ap- 
pears to have first touched the Enghsh coast near Fal- 
mouth about midnight, and to hase passed along the coast to 
Upwey, which was reached about, 3 Avr , it then took a 
northerly cour e and passed near Birmingham at 6 AM, afta 
which it crossed Derbyshire, Nottinghamshire, and I inco'nshure, 
and passed out of the Humber between ro and iram He 
stated, however, that the evidence was insuficrent to prove that 
this was its actual course, or whether it merely pasted over 
England ma NE by N direction at a uniform rate of about 
30 miksan hour The lowest readings of the barometer were 
28 18in at4 30AM at Clifion, and 28 179in at 5 20AM at 
Evesham ‘lhe paper concluded with a few remarks on former 
depressions 


Institution of Civil Engineers, March 25 —Mr T Ilawhs- 
ley, president, in the chair —* The Mont Cems Tunnel,” by Mr 
Thomas Sopwith, jun, M Inst C E This communication 
might be considered as supplementary to a forme: paper read in 
1864—(Min Proc Inst © E, vol xxm, p 255)~~and de- 
scribed, (1) the Tunnel, as completed, witan statistics obtained 
either by actual observauon or from the Engineers in charge, or 
from official publications of the Itahan Government, (2) the 
principal changes which had been intioduced in the works and 
machinery underground and at the surface since tne summer of 
186 

’ MANCHESTER 


Literary and Philosophical Society, March 18 —-Dr J P 
Joule, F R S, president, in the chair —‘* Observations on the 
Rate at which Stalagmite 1s being accumulated in the Ingle- 
borough Cave,” by W Boyd Dawkms, FRS He thinks it 
evident, from his researches, that the value of a layer of stalag- 
mite, in fixing the high antiquity of deposits below it, 1s com- 
paratively little The layers, for stance, m Kent’s Hole, which 
are generally belicved to have demanded a considerable lapse of 
time, may possibly have been formed at the rate of a quarter of 
an inch per annum, and the human bones which le buried under 
the stalagmite m the cave of Bruniquel are not foi that reason 
to be taken to be of vast antiquity It may be fa.rly concluded 
that the thickness of layers of stalagmite cannot be used as an 
argument m support of the remote age of the strata below At 
the rate of a quarter of an inch pei annum 20 feet of stalagmite 
might be formed in 1,000 years —‘‘ On Methy|-alizarine,” and 
Ethyl alızarıne,” by Edward Schunck, PhD, FRS—‘‘On 
the Transition from Roman to Arabic numerals (so-called) in 
England,” by the Rey. Broohe Herford —-‘‘ Notes on the Vic- 
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tona Cave, Settle,” by William Brockbank, F G S. For various 
1easons, he submitted, there 1s no ground for the theory of 
glacial action as put forth by Messrs Boyd Dawkins and 
Tiddeman, but on the contrary that the filling of the Victoria 
Cave was the work of long ages, by the action of running water, 
and that there ıs no reason to suppose that the remains found in 
it are older than the glacial epoch —The President exhibited a 
syphon barometer, the peculiarity of which consisted in the m- 
tioduction of a small quantity of sulphuric acid over the ends of 
the mercurial column —Mi Spence, F CS, communicated to 
the Society the result of an experiment in heating a diamond, 
which will considerably modify the general impression as to that 
gem being combustible only at an extremely high heat A friend 
of his had brought over a number of diamonds from the African 
mines Some of these were what ıs called “off colou,” not 
being purely white, and he put one of these into Mi Spence’s 
hands to try some experiments for displacing the colour if piac- 
ticable This diamond, the size of a small pea, was immersed 
in fire clay m a small crucible, the clay being mixed with a little 
carbonate of soda and hydrate of lime, the crucible was then 
placed in a muffle, and for three days and nights exposed to a 
heat, which at no time was beyond a low cherry 1ed After 
cooling, the crucible was broken, and the lump of hardened fire- 
clay was carefully broken up to extract the diamond, after two 
or three fractures of the lump an impression or hole in the indu- 
rated clay was discovered just at the spot where the diamond 
should have been, but not a vestige of the precious stone 
remained 
DUBLIN 


Royal Irish Academy, March 15—fThe Rev Prof 
Jellett, BD, president, in the char The annual report 
of the council was 1ead by Dr Ingram, secretary to council 
The election of the president and members of council was 
proceeded with, when the Rev J H Jellett, BD, was re- 
elected President 


Royal Geological and Zoological Societies of Ireland 
A joint meeting of these societies was held on Wednesday evening, 
March12 Colonel Meadows Taylor read a paper on the coal 
fields of Central India —Prof Edward Hull, F R S, read a 
paper on the Microscopical Structure of the Limerick Carboni- 
ferous Trap Rocks —A Geological Map of New Zealand, and a 
fine 1ecent specimen 1n spirits of Pentacrinus Muller: Ost were 
exhibited 

PARIS 


Academy of Sciences, March 31-——M de Quatiefages, 
president, m the chair —The following papers were read —On 
the theory of the normal magnet, and on the means of indefi- 
nitely increasing the force of magnets, by M J Jamin —On the 
carpellary theory of the Ranunculacee, by M A. Trecul —On 
the proposed apparatus for pumping out and elevating water by 

.means of the action of waves on the shores of the Mediterranean, 
by M A deCaligny The author has suggested a means of 
utilising the force of the waves for the above purposes — New 
papers on the shock of earthquake in Italy, observed on the r2th 
of March, 1873, by M P de Tchihatchef —The Academy then 
proceeded to elect a membe: ın the place of the late Marshal 
Vaillant After two votings, m which no candidate ob- 
tained an absolute majority, a ballot was proceeded with, 
when M Cosson obtained 3r and M de la Gourneie 30 
votes M Cosson was then declared duly elected —A 
report on two memoirs on the silicified vegetables of the 
Autun coal measmes, by M B Regnault, was then read, and 
followed by M, Roger’s fourth memoir on capillary phenomena, 
which dealt with the mathematical nature of the subject —On a 
new method of optically determining the velocity of projectiles, 
by M M Deprez The method consists in attaching a mag- 
nesium. fuse to the projectile and obseiving its flight by means of 
two telescopes The method 1s an application of that used for 
meteors —The Secretary read a number of extracts from a paper 
on a new classification of clouds, by M Poey —On certain 
pantsın M Faye’s theory of the solar spots, by M Tacchim 

Father Tacchini thinks that the hydrogen carned down by 
cyclones, accoiding to M Faye’s theory, would become so 
violently heated that 1t would rush back with such force as to 
destroy the cyclone, and also that if such a process really 
occurred the gas would carry up with it metallic vapours, as 
these are not generally visible in piomimences, he thinks the 
explanation untenable —On the foci ( /azsceaux) of circles, by M 

Ribaucour.-~On the spectrum of boric anhydnde, by M Lecocq 
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de Botsbaudran.—On alcohol and normal ‘acetic acid from milk 
considered as products of, the functions of microzymes, by M 
A Béchamp 
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DIARY 


THURSDAY, APRIL 10 


MATHEMATICAL Sociery, at 8 —On Systems of Ponsmatic Equations, 
A. gebraical and Trigonometrical, Note on Epicyc'oids and Hypocycloids , 
Locus of point of concourse of perpendicular Tangents to a Cardiord, 
E'liptic motion under acceleration constant in direction Prof Wolsten- 
bolme —On the cilculation of the Value of the theoretical unit-ingle to a 
great number of decimal places Mr J W L Glaisher 


SATURDAY, APRIL 12 
Rovat Boranic Society, at 3 45 


TUESDAY, Arnit 15 
STATISTICAL SOCIETY, at 7 45 


WEDNESDAY, APRIL 16 


Society or Arrs, at 8—On the Condensed Milk Manufacture L P 
Mernman 

METEOROLOGICAL SOCIETY, at 7 —On a proposed new form of Rain Gauge, 
“The Armosp leoneter ” J J Hall -Discussion on the Report of the 
Proceedings of the Meteorological Conference at Leipzig 

LONDON INSTITJTION, at 7 -Third Musical Lecture Prof Ella 


THURSDAY, APRIL 17 


LINNEAN SOCIETY, at 8 —Burmese Orchidee, from the Rev C P Parish 
Prof Retchenbach —Perigymium of Carver Prof McNab 

CHEMICAL Society, at 8—On Heat produced by Chemical Action Dr 
Debus, FRS 

Noaismatic SOCIETY, at 7 

ZOOLOGICAL Society, at 4 
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BOOKS RECEIVED 


EncLisH —A Manual of Photography Sthedıt G Dawson (Churchill) 
—Electricity and Magnetism 2vols © Maxwell (Macmillan) —Bhes and 
Fly-fshng Capt St J D.ck(R Hardwicke) —A Catalogue of the Collec- 
tion of Cambrian and Silurian Fossils m the Geological Museum of the 
University of Cambridge J W Salter, Prof A Sedgwick, Prof Morris 
(Uriversity Press, Cambridge) —Fever and Cholera from 1 new point of 
view A Smith (Calcutta) ~Illustrated Gude to the Fish Amphibian 
Reptihan and supposed Mammalian remains of the Northumberland Car. 
boniferous Strata, with Athes, I. P Barkas (Hutchings) —A Journey through 
the Caucasus and tke intenor of Persia A H Mounsey (Smith and Elder) 
—A Journey to the Source of the River Oxus znd edit Capt J Wood 
(Murray }—-Turmng for Amateurs —Birds of the Humber District J 
Cordetux (Van Voorst)—-A General System of Botany, Descriptive and 
Analytical Emm de Mout and f Decaisne ‘Translated by Mrs Hooker, 
Edited by Dr Hooker (Longmans) —The Principles of Animal Mechanics 
The Rev S Haughton (Longmans) —Field and Forest Rambles A L 
Adams (H S King & Co) 
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PAMPHLETS RECEIVED 


Encuisu —The Agricultural Returns of Great Britan for 1872 —Quarterly 
Weather Report of the Meteoro'ogical Office, Pt 2, April-June, 1872 =~ 
A Message to the Brush Entomologists by the Ghost of the Rector of 
Barham & W  Janson—Journal of Mental Science, No 49, April 
H Maadsley and lhos Clouston, M D (Churchill) —The Potato Disease, 
its cause and rts remedy S Smith (Smart & Allen) -General Report on the 
Operations of the great Trigometrical Survey of India during 1872-2 Major 
Monatgorerie, RL, ERS 

Foreign-—~Anales del Museo Pubhico de Buenos Aires, 1872-73 —Report 
of the Comrmussioners of Fisheries of the State of New York —Recherches 
experimentales sur influence que les changements dans la pression baro- 
metrique exercent sur les phenomenes de la vie (8th note) M P Bert 
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THE ZOOLOGICAL COLLECTIONS IN THE 
INDIA HOUSE 


J5 former days the “Hon. East India Company,” in 
thear House ın Leadenhall Street, possessed a valu- 
able Museum of Natural History It contained specimens 
ın ail branches of science from the Company’s Oriental 
possessions, partly contributed by public servants who 
had been attached as naturalists to missions and deputa- 
tions sent out by the Indian Government, and partly by 
gentlemen of the civil and military services of the 
Company, as presents to the Court of Directors 

The following well-known names were amongst those 
who contributed to the collection —-Dr Francis Bucha- 
nan Hamilton, Dr Horsfield, Sir Stamford Raffles, Mr 
Wallich, Mr. Reeves, Mr. McClelland, Dr. Helfer, Mr, 
T T Pearson, Dr Falconer, Mr. Hodgson, Col Sykes, 
Mr Ezra Downes, Gen. Strachey, Col. Tytler, and Dr. 
Cantor, The lst of contributors embraced, ın fact, all 
those naturalists and collectors to whom science 1s mostly 
indebted for the knowledge we at present possess of the 
Fauna of India and the adjoming countries, 

Amongst collections of special importance belonging to 
the East India Museum, may be noticed Dr Horsfield’s 
collections from Java, those made by Mr Finlayson 
during Crawford’s Mission to Siam; those of Col Sykes 
during his survey at the Dukhun, the entomological col- 
lections made by Dr, Cantor in Chusan, and the same 
naturalist’s collections from Singapore, the zoological 
collections of Sir W. Snow Harris, made during his 
mission to Abyssinia, and those of Commander Jones 
during his survey of the Euphrates and Tigris 

In 1851 the late Dr Horsfield, who up to the time of 
his decease was Curator of the Museum, published a 
catalogue of the mammalia in the collectton, which, in 
addition to an exact enumeration of the specimens, con- 
tains many valuable notes upon the habits, range, and 
other peculiariues of the species This was followed a 
few years later by a catalogue of the birds of the collec- 
tion, which was prepared by Mr F Moore, the assistant 
in the museum, under Dr, Horsfield’s superintendence 
Of the catalogue of birds two volumes were published, 
the first in 1854, and the second in 1858 ‘The third, 
which was intended to have completed the work, has 
never appeared More than a thousand species, however, 
ate catalogued in the two first volumes, most of them 
represented by several specimens, 

When after the Indian mutiny the absorption of the 
“ Honourable East India Company” by Her Mayesty’s 
Government took place, the museum of the Company was 
moved to Fife House, Whitehall, as a temporary resting- 
place The natural history collections were exhibited ın this 
building ın a very imperfect way, but ıt was well under- 
stood that they were only deposited here pending the 
construction of the new India Office, where abundance of 
space for their display was promised 

The time arrived when the square-towered palace in 
St James’s Park was finished, and the various branches 
of the India Office moved mtoit So far, however, from 
there being any more space found for the natural history 
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collections ıt was now discovered that there was no room 
for them at all The whole of them were packed up in 
boxes and placed in store, and so remain to the present 
day, so that ıt is impossible to get at them for any avail- 
able purpose even when the examination of a particular 
individual spec'men 1s specially required 

On more than one occasion in the course of scientific 
work the writer has had occasion to examine some of the 
specimens in tne collection, but has been informed that 
they could not be got at amongst the mass of packages, 
Other working naturalists have met with similar replies 
to their applications, and even a Russian entomologist, I 
have been informed, whose principal motive in coming to 
England was to examine some of the insects 1n the collec- 
tion, had to return with his mission unaccomplished 

In 1871 tne late Lieut-Col Sykes, having had his 
attention called to the subject bya letter addressed to the 
Times, asked the Under-Secretary of State for India in 
the House of Commons “when the zoological collections 
in the India House would be accessible to zoologists ” 
The follow.ng ıs stated in the 7zmes of Maich 15, 1871, 
to have been the reply given by the Under-Secretary — 

“Tn reply to my honourable and gallant friend, I have 
to say tha: the zoological collections belonging to the 
Secretary of State in Council, are, to a certain erlent, 
even now avatlable to men of science, who can readily 
obtain admussion to examme them They examine them 
however, I am sorry to say, under great difficulties, and 
difficulties of which I do not see the end for even if the 
Secretary of State in Council were to erect on his property 
in Charles Street, as he has sometimes been advised to 
do, a building more worthy to contain the great museum 
and library which he possesses. than the garrets ın which 
they are now stowed away, nearly the whole available 
space would be occupied by those Indian productions 
which it 1s important to bring under the notice of the 
commercial classes of this country, and pure science 
would, I fear, come off very badly.” 

The “ certain erlent” to which, according to this reply, 
the collections are “evez now available to men of science,’ 
may be judged of from what has been already stated But 
in fact, it was ultimately admitted by the Under-Secre- 
tary, after a little pressure on the part of the questioner, 
that the collections were “boxed up,” nor has any 
change been made in their condition since that period 

It must, I think, be obvious to all those who have read 
the statement above given that a gross wrong has been 
peipetrated in the present case When the Imperial 
Government took possession of the late East India 
Company’s establishment, they were manifestly bound 
to perform the duties attached to it. To nail up the 
whole of the natural history collections in closed cases, 
and deposit them in a cellar 1s a strange way of accepting 
the officeum cum onere Itis a wrong, not only to the 
labourers in science who have occasion to consult the 
collections, but also to the many distinguished officers 
of the late Company’s service, who contributed to form 
them The longer the present state of things continues, 
tae greater will the wrong become, as it 1s almost ım- 
possible to prevent the ravages of msects in the case of 
specimens of natural history of any sort that are stowed 
away without periodical examination 

It being, however, hopeless to expect that the India 
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Office, ın 1ts present economical fit, will spend the money 
necessary to build a Museum for the proper exhibition of 
its collections of manufactures and natural history, the 
following two solutions of the difficulty may be suggested 

(1) That an arrangement be made with the Commis- 
stoners of the Exhibition of 1851 to exhibit the collections 
at South Kensington, either in one of the existing build- 
ings, or in one to be constructed for that purpose The 
French have an * Exposition des Produits des Colonies ” 
in part of the former Palais de l'Industrie in the Champs 
Elysées, and there ıs no reason why we should not follow 
so desirable a precedent 

(2) If this cannot be effected, the whole of the collec- 
tions should be transferred to the trustees of the British 
Museum It 1s, of course, quite certain that the trustees 
could not exhibit them, looking to the crowded state of 
their galleries in Great Russell Street. But at all events 
they would be thus saved from risk of further deterioration, 
and might be rendered accessible to working naturalists 
who have occasion to consult them PLS 
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WE have stated that in our opinion the evils of boat- 
racing as now practised are traceable to two 
causes, Ist to a misconception of the nature of the de- 
mands which ıt makes on the several energies of the 
body , and 2nd, to the system of preparation, or, as it 1s 
technically called, #7 azzing, which 1s undertaken to enable 
the body to meet these special demands upon its 
energies 

In our remarks last week we stated at some length 
wherein lay the first of these misconceptions, namely, in 
the nature and extent of the effort made by the muscular 
system and the respiratory and circulatory system, respec- 
tively, showing that while the exertion was slight, if not 
actually inadequate to the requirements of the former, it 
was both in amount and character severe, 1f not abso- 
lutely dangerous, in the latter, 

The origin of the first misconception, and the reason 
why it should have hved so long, and should still hve, we 
think may be thus explained When rowing was first 
adopted by lads at schools and young men at universities 
as a regular mode of exercise, and friendly matches of 
speed and dexterity were organised, the boats used, 
probably, were not greatly different in size, in shape, or in 
other points of construction, 1f in any, from those at the 
time in use by professional watermen, and the manner 
of rowmg was also, very probably, after the water- 
man’s type If this were the case then rowing 
furnished abundant exercise, not only to those portions 
of the rower’s frame which still receive a fair share 
of employment, but to those also which are at present 
virtually excluded from the task, or have a very inferior 
part to play in it, for the heavy, bulky, broad and 
deep boats, clumsy, unwieldy, and unskilfully arranged 
oars and rowlocks, would necessitate a slow and pro- 
tracted stroke, and both upper and lower hmbs would 
have their part to play and their work to do in drag- 
ging the oar through the water Gradually, changes 
and improvements would be introduced, lessening 
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the labour, heightening the art, until art and labour 
in boat propulsion attained their present positions and 
proportions, the former reduced to a minimum, the latter 
standing eminently high but just in proportion to the 
prominence of these conditions are its merits as an exer- 
cise In an Inverse ratio to be estimated There was 
plenty of muscular exertion for the whole frame in lugging 
along the old-fashioned boats. There was little or no 
distress to heart or lungs in its protracted stroke and 
deliberate pace We frankly confess that there would be 
little in the old style of boat-racing to create and sustain 
the enthusiasm at present displayed in these contests 
and we are expressing no regret at the changes that have 
taken place, and no wish to return to their primitive, albeit 
safe conditions what we do wish ıs to let rowing remain 
as it 1s, nay, to let it pursue its onward course of change 
and improvement like all other things, but to see if the 
old order of safety cannot be retained with these advance- 
ments, by obtaining from other sources those properties 
which recent changes have altogether eliminated or re- 
duced to inefficient proportions 

To glance at the reason why the misconception regard. 
ing the actual nature of a boat-race as now rowed, should 
have so long existed, and should still exist, we think if 
needs only to be pointed out that only quite recently 
has any really critical inquiry been instituted on the sub- 
ject, and when the results of this inquiry were made 
known, they savoured to the oarsman like the prescribed 
“nasty medicmes” to the child , ze whatever good they 
may have been calculated to effect, they were nevertheless 
unpalatable, and 1f not actually rejected were at any rate 
swallowed with dishke But rowing men aie not singular 
in this respect, in claiming for their favourite exercise, 
through all its changes, in all its attributes, perfection , 
they are claiming no more than all enthusiastic votaries 
of a special exercise claim, and many with less excuse 
and less nght to an indulgent hearing than the oarsman 
“Tt gives exercise to every muscle of the body,” say they, 
“No exercise whateve:,? we reply, “does this” Ne 
single exercise gives more than employment to a portion 
of the body, and to that portion sometimes a very made 
quate share. 

The errors involved in the second misconception ın a 
great measure originate in the first, and their nature 1: 
revealed, and the manner of their connection explained 
as we proceed in making ourselves acquainted with it 
Thus an oarsman at a given time will be called upon to 
row a race which will tax his bodily energies such as f 
knows them, or belteves them, to be,to the uttermost , 
the effort will be quite exceptional ın its severity and he 
therefore desires to prepare for it, to fortify himself for ıt, 
by every means in his power Now it need hardly be 
said that if he is ignorant of the nature of the demands 
which the effort will make upon him, he cannot rightly 
prepare himself for that effort, nay, he may, anc 
probably will, go wrong, for advice will be pressec 
upon him at all hands, and here at any rate, “Ir 
the multiplicity of counsel there 1s zo wisdom” Wher 
it 18 remembered that this preparation or traiming em 
biaces the admumustration, or use, of all the materia 
agents which sustain life and give health and strength, 11 
will not be wondered at that mistakes have been made in 
this direction, and that man should have come to speak 
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of the ordeal (^) of training as of a trial as greatif not 
greater than the effort itself for which the traimng was 
instituted Thus one of Dr Morgan’s correspondents who 
rowed bow at Putney in 1849, Rev D Wauchop, Wadham 
College, Oxford, and a friend of our own of long standing, 
writes “A curious cncumstance with regard to training 
I would mention, and that is that one of the most sinewy 
and lasting men of my friends, who had been accustomed 
to rowing since he was little more than a child, and who 
was a particularly steady and temperate man, and so 
good an oar as to be chosen stroke for a time, never 
could stand trammg After a few days of ıt he m- 
variably broke down, and therefore never rowed in a 
race” 

It will therefore be easily seen how great must be the 
advantages to rowing of clearing up what we have called 
the frst misconception, in the light of its effects upon the 
health of the men engaged in 1t—the only light which 
would justify our having entered upon the subject at such 
length in the columns of a purely scientific journal 
Thus while it was imagined that rowing entailed tre- 
mendous muscular exertions upon the oarsman, rules 
as to det, sleep, and exercise were laid down to meet 
such exertions, one authority recommending men to be 
in bed ten or eleven hours, for diet underdone meat 
in vast quantities, and without vegetables—“not even 
a potato ”—was prescribed, while exercise of any or all 
kinds put together was cut down to less than one hour 
in the twenty-four. Thus did the first misconception 
sustain and prolong the existence of, if it did not give 
origin to, the second 

The enois in séeep and m det are being rapidly cleared 
away They aie destined soon to be numbered among 
the vagaries of the past, and 1n this place we may already 
pronounce them undeserving of serous exposure or con- 
demnation. With the other agent of health named above, 
however, as affected by a want of true knowledge of the 
exertion undergone in rowing, namely, exercise, the case 
is different The errors on this head are still many and 
grave, and to the correction of them we must look before 
we can expect to see any material improvement ın the 
hygienic value of rowing, 1t 1s to exercise we must look to 
restore the lost equilibrium of rowing on the several sys- 
tems of the body, to exercise we must look to equalise 
the partial developments of the frame now caused by 
rowing as exclusive of muscular exertion, to exercise we 
must look for that increase ın vigour and power and 
functional capacity generally, now wanted to enable the 
oigans of circulation and evaporation to sustain the ex- 
treme effort which they are called upon to fill during a 
boat-race 

We will assume that we have established that in rowing 
the chest and upper lambs receive an inadequate share of 
the exercise, and therefore mm accordance with the organic 
law regulating material development and functional capa- 
city,—that “these well be in relation to employment,” 
—an advancement in these respects will be shown in 
those regions. inferior to what 1s observable in other 
parts of the body when the employment 1s greater 
This assumption being admitted, it will also be admitted 
that any want of development or capacity experienced in 
these regions—whether in the power of the muscles aiding 
respiration, in the size or conformation of the thoracic 
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cavıty, or ın the sıze, conformation or capacıty of the 
organs which they contain,—would affect, and affect in 
an increasing ratio with its extent, the respiratory effort 
during a boat-race, 

We admit that we are somewhat at issue with Dr, 
Morgan, inasmuch as he does not go with us so far as to 
acknowledge this partial division of the labour, and con- 
sequently of the reward to the parts engaged, in the act 
of rowing, but he does acknowledge that if it dd exist, 
the right way to its rectification would be to supply to the 
parts found wanting, employment elsewhere and in other 
form This 1s neatly all that we can destie—perhaps 
more than at this date we have yet a night to expect from 
a devoted oarsman, jealous of his craft His language 1s 
emphatic and significant — 

“In examining patients for insurance companies, I 
have frequently refused the lives of young persons on the 
ground that their chests were nariow and shallow In 
several instances, however, these thoracic defects have 
been corrected by a systematic course of gymnastic exer- 
cises, justifying me at a later period m recommending 
their acceptance. At no time and in no place could every 
useful variety of exercise be more advantageously cartied 
out than at Oxford and Cambridge, they might, for the 
class by which they are frequented, serve as valuable 
national gymnasia,” 


Dr Morgan might have taken a wider base for his con- 
gratulations on the establishment of gymnasia than Oxford 
and Cambridge, the greater number now of our public 
schools are also so provided, namely, Uppingham, 
Radley, Cheltenham, Clifton, Marlborough, and Rugby. 
We place them here in the order in which they 
have been carried out, Rugby being our last or- 
ganisation Fiom all these schools men are coming 
up to the Universities, after having continuously, during 
the most important period of their growing time, 1e- 
ceived a course of carefully systematised bodily train- 
ing, carried out in buildings specially designed for this 
purpose, and conducted by teachers duly prepared, and 
bearing certificates of qualification, All the youths will 
bring with them not only chests “larger and deeper,” 
with hearts and lungs stronger, ampler, and more vigor- 
ous, but the knowledge of what a good strong, or well- 
formed chest 1s, how it 1s got, and how it may be lost, 
and this with the similar advantages of the Universities, 
and shared in by University men, will surely in time 
enable us to overcome the evil of rowing, the danger to 
rowing men for the whole question ıs now narrowed to 
one point Give to men who how take rowing as exclu- 
sive exercise such other exercise as will develope the 
parts of the body which rowing but imperfectly employs, 
namely the chest, and you at once endow with vigour 
and strength the parts that are dangerously taxed in the 
boat-race We have known men standing 5 ft gin, 
with chests measuring 32 1n,. only, rowing in their 
college exghts! And men standing over 6ft in then 
stockings, with chests measuring 35 in, rowing in the 
inter- University race at Putney! To what end can these 
lead? to what but danger to the men, alarm to their 
friends, and injury to the name and to the interests of the 
art to which they affect to be devoted We repeat here 
what we uttered years ago— “ No man of ordinary stature 
and fair growth should be allowed to put hand upon an 
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gitth of 361m ; less will not give him space adequate to 
the full and fair action of the vital organs within, in the 
work upon which he would engage , less no man of ordi- 
nary stature and fair growth need pass his eighteenth 
year without possessing ” 

In bringing these remarks to a close, we desire heartily 
to congratulate Dr Morgan on his book, both in concep- 
tion and execution, and also to congratulate University 
oarsmen in having a work of this character dedicated to 
investigations of the doubtful and disputed points of their 
favourite exercise. If he has not succeeded in showing 
that the Putney course 1s quite free from danger, he has 
shown that ıt 1s not so perilous as 1t was pronounced to 
be,—z e not the vza nala which tt had been named. To 
the disputants on both sides we would say with the peace- 
loving innkeeper in Silas Marner, “ Ye are both right and 
both wrong , shake hands and be friends.” 

ARCHIBALD MACLAREN 





THE MAMMALIAN SKULL 
Zur Morbhologte des Saugethier-Schadels, von Joh, Chi. 
Gustav Lucae. With three lithographic plates and 
eight woodcuts (Frankfort, 1872 ) 
HIS Gontiibution to the anatomy of the Mammalian 
skull treats chiefly of the comparative proportions 
of those of Carnivora and Ruminants. After quoting Prof 
Huxley’s dictum on the importance of making longitudinal 
sections of every skull m an ethnological museum, the 
author justly insists upon its applicability to compauative 
osteology , and begins by a discussion on the true cranio- 
facial aus He reviews the definitions adopted by other 
writers, and describes it as extending fron the anterior 
maigin of the F. magnum to the F. cecum, thus including 
the basi-occipital, basi-sphenoid, pre-sphenoid, and cribri- 
form plate of the ethmoid bone He regards it not asa 
mere imaginary hne drawn through the centres of these 
links mm the chain, but as the actual solid elongated mass 
which they form when the surrounding parts are removed, 
Hence he speaks of the upper surface of the cranio facial 
axis, or, as he prefers to call it, the base of the skull, 
turned towards the brain, and its lower surface turned 
towards the phaiynx and face. 

The discrepancies between the different anatomists 
who have written on this subject have been chiefly due to 
the different objects for which the structure of the skull 
has been studied To the morphologist, guided by a 
knowledge of embryology and comparative anatomy, it 
appears monstious to include the diameter of a foramen 
as part of the base of the skull, formed of a series of bones 
which agree in their relations and partly in their develop- 
ment with the centra of the vertebrae. On the other hand 
the descriptive zoologist, and especially the ethnologist, to 
whom “transcendental anatomy” 1s apt to appear harsh 
and crabbed, asks fairly enough that he may be allowed 
to fix upon such a base-line as shall give him the most 
useful and convenient method of comparing the shape of 
different skulls And if the practical physician tries as 
well as he can to ascertain the dimensions of the cranium 
during life, he 1s obliged to content himself with the best 
base-line he can get, which 1» probably that from the root 
of the nose to the most hollow part below the occipital 


protuberance.* 


“See an mteresting paper by Dr Gee m the St. Bartholomew Hospital 
Reports for last year 


Prof Lucae’s object 1s a morphological comparison 
between the skulls of man and certain other mammals, 
and for this purpose we think his cranial basis 1s well 
chosen It agrees with the “ cranio-facial axis” adopted 
by Prof Flower in his “ Osteology of the Mammalia” 
(pp 104, 105), in the chief point in which it differs from 
Huxley’s “ basi-cranial axis” (Journal of Anat. and Phys., 
Nov 1866,p 67, and “Anatomy of Vertebrated Animals,” 
p 23), namely, by the inclusion of the mesethmoid bone. 
And it differs from Prof, Cleland’s “ base-line” (Phil, 
Trans , 1869, p 122), by the exclusion of the foramen 
magnum, as well as in being an actual mass of bones 
instead of a line drawn for purposes of measurement 

The most important question 1s, whether the line ot 
bones which continues the centre of the vertebrae forward 
should be considered to stop with the pre-sphenord or no. 
Having passed the basi-sphenoid, with which the noto- 
chord ends, and admitted the pre-sphenoid into the 
cranial axis, there seems no good reason from the deve- 
lopment, the structure, or the relations of the bones, for 
not including m the series the next in order. And this 
must be the mesethmoid for the claims of the vomer to 
be considered the centrum of a nasal vertebra may be 
put aside, because unlike the rest of the axis ıt 1s deve- 
loped from membrane, because it takes no part ın sup- 
porting the cerebrospinal axis, and because it ıs not 
articulated with the frontals or even with the anterior 
end of the pre-sphenoid 

Having defined the cramtal basis, Prof. Lucae proceeds 
to compare the inclination of its four segments to each 
other and to a right lme joining its two ends. This line, 
which in man of course will fall de/ow the base of the 
skull, falls above ıt in Carnivora, and more or less com- 
pletely zæ ıt ın Ungulata The differences chiefly depend 
on the greater or less inclination of the brain to the 
medulla oblongata, and the more or less horizontal posi- 
tion of the face and hence of the olfactory nerves. Careful 
measurements are given of the dimensions of the seg- 
ments of the cranial axis and of the angles they make 
with each other in six Carnivora and eight Ungulata 

Next follows a comparison between the vault of the 
cranium and the facial bones in the wolf and antelope 
(Redunca ellepstprymna), The compact osseous struc- 
ture of the former ıs contrasted with the more spongy 
character of the latter ; and it 1s shown how the position 
of the centre of gravity 1s altered by the great canine 
teeth of the carnivora and the horns of ruminants. A 
short section follows on the changes brought by age; 
and then come measurements of the cranial angles in 
various marine Carnivora, in Rodents, in the pig, barbi- 
russa, and Ayrax The last section treats of the skulls 
of monkeys and of man. Here the cranial axts, which 
in the seals 1s somewhat concave above, in otters almost 
flat, and giadually more bent in Carnivora and m Rumi- 
nants, has become strongly convex above, so as to make 
the cribriform plate and the foramen magnum horizontal 
instead of vertical, while the length of the vault of the 
Skull in comparison with ıts base (as above defined) has 
enormously increased. The remarkable twisting down of 
the face under the cranium in some Ruminants (for ıt 1s 
little marked in the deer tribe), which 1s here noticed, has 
been already well described by Prof Flower ın the work 
above quoted, It 1s a remarkablé character, but certainly 
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not enough to warrant us in pushing the Ruminants 
between the Carnivora and the lower apes, 

The woodcuts and lithographic figures of this paper are 
not very clear, even with the aid of red ink to distinguish 
the outline of the section of a skull from its profile, when 
printed together; and there are several printers’ errors, 
eg, Hydracherus for Hydrochoerus, and what 1s more 
important, Æiztre is put for wzzttlere (p 27). 

Prof Lucae modestly compares his work to that of a 
hodman, who has plenty to do when kings build their 
palaces. These royal castle-builders are of course the 
more or less adventuious theorists who constiuct their 
Stammbaume by help of such anatomical details as are 
here collected. All zoologists, whether, hke Lamb’s 
nurse, “wise and wondrous skilled in genealogies,” or 
contented to work out the raw material which 1s always 
necessary, will welcome such contributions to osteology 
as the present, which forms so excellent a continuation of 
the author’s previous labours on Aagenschadel, and will 
hope that they may be still further extended in the same 
direction. P. H. Pve-SMITH 
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SYMONDS RECORDS OF THE ROCKS 
Records of the Rocks, Notes on the Geology, Natural 
History, and Antiquities of North and South Wales, 
Devon, and Cornwall By Rev W S Symonds, FGS 
(London John Murray ) 
I R SYMONDS 1s an enthusiast, and one of the best 
type. In the intervals of his clerical work he ıs 
preity sure to be found either with his hammer among 
quarries, ravines, and railway cuttings, or exploring some 
crumbled rum or mouldered encampment, or lecturing 
volubly to a hill-side auditory on the rocks beneath their 
feet, or showing his well-known features at the sectional 
meetings of the British Association. Such have been his 
favourite pursuits for some thirty years In the present 
volume he gives us jottings from the note-books which 
record his doings during that long period The book ts 
not a formal scientific treatise, nor does it follow any 
definite geographical sub-division in the districts de- 
scribed, An introductory chapter of a somewhat miscel- 
laneous kind 15 followed by ten others devoted to the 
various paleozeic formations of Wales and the South- 
west of i:ngland But the writer does not confine him- 
self to the geology of the various districts, he has much to 
say about antiquities and natural history, and says it 
pleasantly enough Noi does he restiict his remaiks to 
those parts of the country mentioned ın the title-paze, 
for he has been away up even into the wilds of Suther- 
landshire, and tells about the rocks there and the alpine 
plants, and the minerals, and the old glacters, and how 
he broke a trusty rod in fishing for salmon toere He 
makes his way cheerily whereve: he goes, and duly 
chronicles the kindness shown to him The perfect 
honestyand candour of the writer are conspicuous through- 
out, Now andthen, however, the delight with which he 
has seen a fact for himself leads him to write as 1f nobody 
had seen ıt before him. For instance, on p 91, he tells 
that “on an expedition two years ago m company with 
Captain Price, I ascertained that the quartz-rock of 
Queenaig with its tubes 1ests unconformably on Cam- 
brian sandstone” A very good observation, Mr. Symonds, 
hut not unknown before you and the Captain were up there- 
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The illusti ations, which are numerous, have been largely 
taken from Murchison’s “ Siluria ;” but we can specially 
commend some new engravings from drawings by Sir 
Wiliam Guise—admurable both for their artistic con~- 
ception and geological truth, 
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OUR BOOK SHELF 


Yarrells History of British Birds, Revised by Alfred 
Newton, F.R § , Professor of Zoology in the University 
of Cambridge Part V. 


THE improvement which Prof Newton’s excellent edu 
tion of Mr Yarrell’s work ıs undergoing by passing 
through the hands of its accomplished and assiduous 
editor, is evident on every page, and the care with which 
the large mass of literature on the subject of most of the 
species has been studied, must be evident to all readers 
The chief features of this pait are the following The 
author has entered with considerable detail into the 
puzzling question of those forms or species of blue-thioxt, 
Auticitla suecica, R leucocyana and Rk waolfi—of which 
the first only can be said with certainty to have occutied 
inthis country The so-called Melodious Willow Wren,” 
of which two examples have been met with in the British 
Isles, 1s shown on Mr, Dresser’s authority to be the 
Icterme Warbler (Ayfolazs tctertua), and its distinction 
from the nearly allied Polyglot Warbler (Æ polyglotta) 
is carefully pointed out, and it may be mentioned that 
these two birds have only a superficial resemblance to the 
true Wilow-wrens, among which they have been e:rone- 
ously placed by most British authors The evidence as 
to the occurrence of the Marsh Watbler (Acrocephalus 
palustris) in England is shown to Le very detective, and 
the editor declines admitting it at present to our fauna, 
Che Aquatic Warbler (4 aguatıcus) on the other hand, 
seems to have been obtained some threeif not four tunes 
The history of that very interesting species Saddler’s 
Warbler (4 luscznzoides) 1s fully given, more so thin 1s 
done in any other work with which we are acquainted 
It was doubtless in former days a regular, though 
never avery abundant summer visi’ant to the eastern 
counties of England, until the drainage of the meres and 
fens unfitted wide districts forits habitation The first 
example of the species ever brought to the notice of 
naturalists was obtained early inthe present ceatury by 
a party of Norfolk observers, including the late Su 
William Hooker This specimen was in 1816s 10wn to 
Temmuncs, then on a visit to London, and by him said to 
be a variety ofthe Reed Wren, a bird from which it may 
be fairly sepirated generically Sone years af er, San 
described it from [tahan examples, and it his always had 
the reputitioa ot being a southern species Bat itis to 
Englishmen that we owe nearly all the formation we 
posses» concerning ıt Its nestand eggs were discovered 
near Cambridge in 1845, three years before anything was 
published about them on the Continent, and ito peculiar 
habits have been chiefly described by Englishmen, from 
their own observation, whether in this country or a droad 
The account of this species has been written we zovo, and 
great pains has indeed been taken to bring the nistory of 
all the other birds treated im this part (four.een in 
number) up to our present state of knowledge of them 
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LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opintons expressed 
by hes correspondents, No notiwe 1s taken of anonymous 
communications, | 
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Cave-deposits of Borneo 


THE following letter from Mr. Everett to myself was accon 
panied. by a plan and section of one of the caves visited by hint 
and partially excavated. The deposits were as follows : 
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1 A thin layer of stalagmite 


2 Black impure guano O 3tor 0 

3 White clay with Potanudes decollatus 1 O 5, 2 6 

4. Guano variaple 

5 Débnis of clay and guano, with frag- 
ments of limestone and stalagmite 
m abundance ?2 oto 3 0 

6 Pure yellow felspathic clay 4 0,5 0 

y TLamestone floor 


This particular cave could not be readily worked owing to the 
influx of water, but other caves exist at higher levels which 
would be more promising The expense for six months’ work, 
according to Mr Everett’s estrmate, would not be more than the 
mere passage-money of anyone going out from England I may 
add that Mr Everett quite understands the proper mode of 
working, having had personal communication with Mr Pengelly 
on the subject at Kent’s Cavern He 1s now thoroughly familiar 
with, the country and the workmen to be employed, and it seems 
a gieat pity that advantage should not be taken of his residence 
in $0 interesting a locality, the proper exploration of which may 
throw light on a variety of biological problems 
ALFRED R WALLACE 


“You will recollect that some three yeais ago I came to 
Sarawak with the object of making general collections of 
natural history and, more particularly, of investigating the cave- 
deposits of Borneo 

“ From time to time I made excavations in various caves situated 
in Upper Sarawak, being assisted pecuniarily by the Rajah to 
a certain extent These excavations vared m depth from 4 ft 
to 14 ft, and were made ın different situations ın the caves No 
remains of interest, however, were discovered beyond some teeth 
of a Hystrix, and bones of man, bats, geckoes, &c , in the most 
superficial deposits, and the only 1esult worth recording was the 
find of a stone axe head in a bed of river-gravel This celt was 
forwarded’ to Sir C Lyell, and such remains as were obtained 
fiom the caves were sent to Messrs Busk and Pengelly at inter- 
vals , but the latter, together with a recent tooth of Rhinoceros 
and two collections of miscel'aneous specimens, appear to have 
been wrongly transhipped in Singapore, and I have never been 
able to trace their whereabouts 

“ After considerable observation and experience I now wish to 
state with all frankneos my belief that my work was not carried 
on as it should have been, and that the non-existence of ossi- 
ferous deposits in the Bornean caverns is very far from being a 
proven fact The inquiry as conducted by myself was not 
thorough, and ıt was unsatisfactory partly because I was in 
serious pecuniary difficulties myself, and partly because what I 
saw of the poverty of the Government and the remarks I heard 
dropped about the folly of expending money on such objects 
made me very shy of taxmg the Rajah’s liberality Iwas, and 
am still, persuaded that the expense of cave-working in a country 
like this would have proved very much heavier than the Rajah 
had any idea of, and hence I worked with adequate support 

‘In the event of those who are interested in the exploration 
being desirous of having it contmued, I venture to suggest that 
the peison chosen for the work must either possess considerable 
private means or he must be employed at a regular salary , and 
further, that the woik should be carried on with sufficient funds 
to render ıt independent of any assistance the Government here 
might afford Money 1s so scarce here, and public wants so 
many and pressing, that assistance for purely scientific objects 1s 
not to be expected Coolies are not procurable now under a 
wage of 27 a month,.and, owing to the riveis being the only 
1oads, travelling expenses are heavy For tools, lights, gun- 
powder for blasting, and such preliminary expenses, a sum of 157 
would be sufficient , and the monthly working expenses would 
vary from 1o0/ to perhaps as much as 15/, according to the ac- 
cessibility of the cave to be explored , so that for working a cave 
for three months a sum of 65/ would probably be required 

*¢ As I am now employed in the Government service, I do not 
think I could undertake the work unless a formal application 
‘was made to the Rajah for the necessary leave of absence Even 
were leave obtained, I do not suppose that I should continue on 
Government pay, and I could not afford to undertake the work 
unde: a salary of 257 per month The cheapest way of conducting 
the exploration would be to send out a gentleman of mdependent 
means who would do the work for its own sake, and then only 
the actual working expenses need be subscribed for Supposing 


remains were ultimately found, the item of freight would have to 
be added to the working expenses 

“I am induced to wiite you this letter from reading a note m 
NATURE for June 13, 1872, with regard to the Victoria caves, in 
which two years of constant but seemingly frujtless work has in 
the end proved successful Trusting that another exploration 
may be attempted ın this far more important field, and with lıke 
success, I remain, &c., t A EVERETT 

“To A R Wallace, 
et Sarawak, February 1, 1873” 


—— 


A Fact for Mr Darwin 


THE interesting fact contained ın the following passage ap» 
pears to me to deserve disinterment from the pages of a very 
large book, a work too, which, so far as I know, has never been 
translated It occurs in the “ E~pétologie Générale” (Par Duménil 
et Bibron, tome vi p 467), and I met with it while employed 
in working ont a coltection of reptiles, which I was engaged in 
classifying The passage 1s as follows ~‘‘Dans les villes 
d'Egypte, on rencontre souvent des charlatans exposant 4 la 
curiosité publique des Eryx javelots vivants auxquels, afin de 
les faire passer pour des Cérastes, uls ont en le soim d’implanter, 
en manière de come, audessus de chaque ceil, un ongle d’oiseau 
ou de petit mammifére, par le même procédé que celu qu’on 
emploie dans nos fermes pour fixer deux ergots sur la créte de 
certains cogs quand on les chaponne 

** C’est d'après des mdividus ayant la tête ainsi armée de deux 
fausses cones, qu Hasselquist a fait son Anguis cerastes Nous 
avons dans Jes collections du muséum des individus dont la tête 
porte ainsi des ongles recourbés d’oiseau, avec leur cheville 
osseuse, dont ’adhérence 4 la peau est parfaite ” 

Here ıs a fact, not only well authenticated, but capable of 
verification, demonstrating such close affinity of mtimate structure 
and function between animals of a@zfferent classes, that the skin 
appendage of one has been actually engrafted upon the skin of 
the other, the claw of a bird has formed perfect union with the 
skin of a snake A good illustration of the affinity between 
birds and rept'les pomted out by Prof Huxley 

I do not notice that statement about the claw of a small 
mammal being used for this purpose, because specimens ulus- 
trateng it are not referred to 

The snakes alluded to m the passage are the Eryx Jaculus 
(one of the Erycide or sand-snakes of Dr Gunther}, which 1s 
perfectly harmless and the Cerastes Hasselguastiz, a small but 
fierce and venomous viper, both inhabiting Egypt, and the 
latter supposed to have been the ‘‘asp” of Cleopatra The 
Cerastes obtains its name from the so-called ‘‘ horns,” peculiar 
to the males, which are developed from modified scales over the 
centre of each orbit, attammg the length of about half an inch 
The Eryx 1s about the same size as the Cerastes, for which ıt 1s 
passed off by the Egyptian snake charmers, when manufactured 
as above described H D Massy 

Grenada Villas, Netley, near Southampton 





The Pheenician Vademecum 


1 1s gratifying to see (vol vi p 35r) that you express a doubt 
whether the Cowne shells m the Pomeranian banows must 
necessarily, as Wagner supposes, have been brought by the 
Phoenicians Because the earliest Greek historians intioduced 
the Pheemtcians to us they have been employed as a universal 
machinery for carrying out all kinds of operations This theory 
is in fact compatible with our present knowledge of the dura- 
tion of the human race, and, we may say, with the relative an- 
tiquity of the Phoenician epoch, which can date but little beyond 
the historic period Thus we are led to neglect the evidences of 
skulls, weapons, tools, monuments, and languages, which show 
that there must have been communications between distant 
regions long before the nse of the Pheenicians ‘There are 
many prehistoric races which had a sufficiently wide distribution 
to provide foi the dissemination of such a small object as the 
Cowrie Among these may be named the dwarf or short races, 
of which the Mincopies of the Andamans are a type, the race 
now iepresented by the Agavs of the Nile, Avkhass of Cau- 
casus (Achivi), and Omagua and Guaram of Brazil, and the 
Dravidian race Populations which could distribute men over 
the continents and islands of Europe, Africa, Australia, and the 
Americas must have been capable of distributing cowries and 
beads without Phoenician mtervention At present the Pho. 


April 17, 1873 | 


nicians are blocking the road to prehistoric research, as the 
Hebrews formerly did, HYDE CLARKE 
32, St. George’s Square, S W 








Earthquake Waves 


THE observations at p 385, on the operation of self-.esisting 
tide-gauges of the U S Coast Survey, ın illustrating the pheno- 
mena of earthquake waves, suggest the expediency of the same 
means being adopted in the basin of the Mediterranean This 
could possibly, by a little correspondence and agitation, be 
effected at Naples, Athens, Constantinople, and Alexandna 
The Turkish and Egyptian Governments are very likely to 
listen to any representations on behalf of the cause of science 
Although the Mediterranean 1s considered tideless, there 1s a 
daily fluctuation of two feet in parts of the Levant, but what 1s 
material 1s that earthquake waves are known to have been mani- 
fested at Smyrna 

If our Government could be induced to encourage observa- 
tions at Gubraltar and Malta, we should obtain a combinatton of 
points of contact for two allied regions 

HypFr CLARKE 





Spectrum of Aurora 


I wisH to make a correction with reference to my observations 
on the spectrum of the aurora, as given by J R Capron on 
p 182, for he has credited them with greater accuracy than they 
profess to have I have no doubt that my line No 5, seen at 
wave-length 500 or 510, 1s the same as Lord Lindsay’s and 
Elgers No 4, and probably as Procter’s This 1s the more 
likely, seeing that the two former placed the principal line muca 
nearer the red end than I did, for I assumed Angstrom’s position 
(5567) to be correct This leaves but one observer of No 5 
(Barker), and possibly his lune also 1s the same, in that case his 
No 4 will be the same as Lord Lindsay’s No 3 

I have seen published the following determinations of the 
positions of the auroral lines, in addition to those J R C has 
given — 


Wave- 

length 

No 1 R J Ellery : ; oi ; © 035 
No 2 O Struve ; » 5545 
Angstrom ‘ 5567 

German North Polar expediusn . 5569 

Peirce (as reported by Winlock) or oe ee 

Respight i ` 5573 

R J Ellery 560 


here--5 315 and 5205, the latter 


No 3 Pence has two lines near 
and possibly A 


1s probably Lord Lindsay’s ‘‘line near L, 
Clark, Jun ’s line also 


Ware- 
length 
No 6 Peirce . . . $ : 464 
No 7 Pence , ° : 431 


Peirce also gives Imes at 545 and 486 
My latest determmations from my own observations ate as 


follows — 
Wave-length 


606 
. 566 
5165 
. 5OI5 
4625 
4305 


No 
y> 
+ 
9) 
33 


I 

2 
3 
4 
6 


” to 8 
I have never seen a line at 532 again p 
As to the continuous spectrum, it reaches from No 2 to No 
+, bemg brightest from a little beyond No 2toNo 6 This 
pirt of the spectium does not give me so much the ide. of a 
tue ‘*continuous spectrum broken up by dark bands,” as of a 
cer es of bright bands too close to be distinguished 
sunderland T W. BACKHOUSE 


Spectrum of Nitrogen 

IN a paper communicated to the Royal Society by Mr 
Arthur Schuster, ıt is stated that the line spectrum of nitrogen 
may be obtamed under all pressures and temperatures if every 
trace of oxygen be removed by heating sodium in the vacuum 
tube ` 

I should be glad to learn whether any of your readers have 
successfully treated Mr. Schuster’s experiments. 
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ı My frend, Mr Lee, and myself have, on several occasions, 
attempted to do so, but always without success 
On heating the sodium we mvariably find that an mciease of 


OO a a] -m an ret wee | 


; pressure takes place from the liberation of hydrogen which, 
ı although very greatly lessened, 13 not entirely removed by drying 
| the gas with sulphuric acid On again eahausting we obtain, 
| with the simple current, a spectrum of lines, not of nitrogen, 
' but, ın every instance, those of the second so-called hydrogen 
, spectrum first described by Plucker, and afterwards noticed by 
Wullner and Angstrom 

This spectrum disappears as soon as the Leyden jar 1s used, 
, and only the ordinary hydrogen spectrum Is then visible 
| ‘The only effect which the sodium appears to produce is the 
| lberation of hydrogen, for the same line spectrum can be ob- 
' tained by exhausting a tube filled with hydrogen, or even with 
| unpurified atmospheric air 
l 
| 
i 
[ 
i 





I was struck by the fact that only a few of the lines given by 
Mr Schuster in his table of wave-lengths coincide with those of 
the known spectrum of nitrogen, while many of its most brillant 
lines, uncluding that which 1s its chief characteristic, the double 
green line (wave-length 5005-5002, Thalen) are not represented 
in his spectrum 

That the line spectrum of nitrogen can be obtained at all 
pressures, has been shown m a paper by Mr Lee and myself, 
which has been scnt elsewhere for publication, but that it can 
be obtained at all temperatures, by which, I presume, Mr Schus- 
ter means either with or without the Leycen jar, 1s certainly 
contrary to our experience. 

Liverpool C FI STFARN 
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The {Tereduty of Instincts 


THE following may perhaps serve as a contribution to the 
question so much discussed of late concerning the transmission or 
acquirement of likes and dishhes amongst the lower animals It 
: he extract from a letter of a brother of mine, an officer in 

ndir — 

“I have at present a little tiger-cub, about the size of a 
spaniel, a most interesting pet, though it will soon be a dan- 
gerous one He made friends at once with my fox hound 
puppies, and romps with them incessantly When he sees a 
| cow ora goat his real nature betiays itself He has no fear 
i 


whatever of any dog , ut, strange to say, 15 thrown into a _faior- 
ssm of terior at the sight of a kitien or a tigi -skin ” 

This hardly seems to bear out the assumption so commonly 
made, that manifestations of this kind must have a history 1a the 
experiences 1f not of the animal itself, at least of its ancestors 
We can hardly suppose the parents of this cub to have adopted 
a frame of mind i1especting the race of tigers equivalent to mis- 
anthropy amongst ourselves, and the expeilence of cats or kittens 
must be small indeed in the jungles of the Decan 

St Asaph, N Wales JG 
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Sense Of Di ecli dih 


IN Mr Darwın’s artıcle in NATURE for last week there is a 
passage about “ the sense of direction being sometimes suddenly 
disarranged,” that brought to my mind assertions I had fre yuently 
heard made when travelling some years back in the wild parts of 
the State of Western Virginia It 1s said that even the most 
expeilenced hunters of the forest-covered mountains in that un- 
settled region are liable to a kind of seizure, that they may 
‘t lose their head” all at once, and become convinced that they 
are going in quite the contrary direction to what they had im- 
tended, and that no reasoning nor pomting out of landmarks by 
their companions, nor observations of the postion of the sun, 
can overcome this feelmg , it 19 accompanied by great neivous- 
ness and a general sense of dismay and “upset,” th: nervous- 
ness comes after the seiz ire, and is not the cause of it I was 
present in a company of hunters when a taie of dns ‘‘pettine 
turned round” was told as a good joke agaist one of the pirty 
—a Nimrod of rnown-—-the leaaing fertur.s of which he was 
1eluctantly obliged to confess to the truth of, while denymyg some 
minor points that had been added to emcllish 1t, as making him 
more ridiculous than he was 1° would take up too much of your 
space to tell the particulars of the story [he feeling 1s desertbed 
as sometimes ceasing suddenly, and sometimes weary away 
gradually Would it not be strange if it shoald appear that 
there 1s a “sense of direction” other than an acquired sense of 
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direction the result of unconscious observation, and that some 
animals possessed the first ın a pre-eminent degree? The won- 
derful faculty hunters possess of finding their way through im- 
mense mountainous tracts so thickly wooded that one cannot see 
farther than a few yards at atime, may perhaps be accounted 
for by this power of unconscious observation alone, buts it so 
easy to account for a sudden derangement of the sense of direc- 
tion, and the peculiar distress if occasions, even when there 1s 
no ground for alarm on the score of safety? This appears a 
kind of converse of the instance Mr, Darwin gives of the case of 
old persons losing their way Henry FORDE 
The Walk, Lyme Regis, April 6 





Destruction of Rare Birds White Tom Cats 


MAny of our birds are now protected by law, at certain seasons 
of the year But unhappily rare visitants are mercilessly killed 
Last year a pair of Hoopoes frequented my grounds both in the 
spring and autumn It was a great pleasure to see this bird (of 
which Horapvollo wrote that ıt was worthy to be “ the sceptre of 
the gods on account of its gratitude”), on the lawn, busily 
searching for insects, or alighting on the surrounding trees 
Every lover of nature will sympathise with my household 
and myself, m our distress that they have been shot, not even 
for the miserable satisfaction of the mere collector, but far worse, 
that their plumage might be stuck on a lady’s head-gear To 
shoot storks, spoonbills, bee eaters, hoopoes, &c , which might 
be regular visitants and nest here, 1s a very different thing from 
securing chance arrivals from remote regions, which could never 

“be naturalised in England. 

One of your correspondents wrote recently of the deafness of 
white Persian tom cats I possessed such an one for years which 
was not deaf, another, im a house near me, 18 not deaf, and I 
now have a giand fellow, a true Persian, in possession of all his 
faculties A neighbour’s pussy having walked into the house, 
with characteristic Oriental hospitality be went to the larder, and 
selecting a fish which he doubtless thought would be a bonne 
bouche for his guest, laid 1t before lus friend, and did not himself 
partake of ıt 

Trebah, Cornwall, March 31 C F, 
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Phosphorescence 1n Wood 


Ir some one would be good enough to give me a little infor- 
mation concerning the following (to me novel) phenomenon, he 
would oblige 

A heap of sticks intended for firmg, lay in a corner of our 
boiler-house, and among them were some round pieces of Scotch 
fir (Pinus sylvesti 1s) about 6 or 8 inches in diameter, and 18 inches 
long These had been sawn from a pole which had lain out in 
the wet, and being consequently rather damp, the cut portions 
were placed in the warm boiler house to dry The blocks I 
speak of appeared quite sound From the circumference of 
three or four of them the bark was rubbed off, here and there in 
patches, and a few chips were broken away from the edges 
The fresh surface beneath was covered with a thin Jayer of the 
ordinary sticky resin, which so copiously exudes fiom this and 
other trees When it was dark the steward happened to enter 
the boiler-house, and looking towards the sticks he was surprised 
to see a pale steady light emitted by some of them At first he 
thought 1t was the reflection of the moon which shone through 
the window Closer examination, however, proved (1) that 
the moon did not shine on the sticks at all, (2) that the sticks 
were self-luminous , (3) that ıt was only the Scotch fir blocks 
which emitted any light , (4) that the lyht was confined to the 
resinous surface, exposed beneath the bark and chips, (5) that 
the surface beneath the chips (that ıs where more than the bark 
had been removed) was brightest The steward cartied the 
block which appeared most brillant to an outhouse, where it 
still continued to ‘‘shine’’? He then broke off some small loose 
chips with his fingers from this block, and each separate chip 
sent forth the same steady pale light. My informant states that 
the phenomenon was very ‘‘curious” Perhaps this species of 
phosphorescence may not be unusual after all, but not being 
well “up” in the subject, I would with your permission, sir, 
merely ask 1s ıt common, and if so, how is ıt explained ın the 
instance I mention? I may state that the steward gave me 
all the information I saw the blocks afterwaids but not the 
curiosity, RICHARD M BARRINGTON 

Fassaroe Bray 
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Indices of Journals 

PUBLISHERS of periodicals, scientific or other, :ssue general m- 
dices only after intervals of ten or twenty years In the ninth or 
nineteenth year the investigator of bibliography has to turn over 
every volume, a fearful wasie of ume I have consulted with the 
librarian of this University, and the proposal we have to make 1s 
that the publishers should send, at least to the libran1es, a duplicate 
copy of the annual index of each journal, or better a revised proofin 
slips, to be cut up and pasted into a volume which would thus be 
annually extended for nine years, and superseded in the tenth by 
the general index The addition to the expense in a library 1s 
very tnfling, and a small payment for the extra copies of the 
indices would protect the publishers against loss 

Glasgow University JOHN YOUNG 


THE DUTCH SOCIETY OF SCIENCES 


THE followimmg account of the history of the Dutch 

Society of Sciences at Harlem has been drawn up by 
the Secretary, E H. von Baumhauer, for publication in 
Ingland It shows the progress of science in Holland, 
and the gieat interest taken in its advancement both in 
that country and abroad, as proved by the award of so 
many valuable gold medals, and by the recent establish- 
ment of a central bureau for the exchange and trans- 
mission of books , all which activity 1s mamntained without 
any of the expense falling on the scientific members 

In the middle of the last century the greater part of 
the aristocracy of Harlem weie desirous of finding recie- 
ation in physical experiments and scientific researches, 
Along with several 1egents of the town they decided in 
1752 to establish a self-supporting society, for the col- 
lection of written essays, and the bestowal of piizes on 
those of meritorious chaiacter At the first meeting, May 
21, 1752, the preacher,C C H van der Aa, was appointed 
secretary, and many other protectors of the sciences and 
learned men in other parts of the country, weie invited to 
become members, amongst whom were Musschenbrock, 
Gambius, Alberti, and others, so that by the end of the 
year the Society was already formed of twenty-three 
directors and members The design was to include all 
branches of science, and to search for everything neces- 
sary for the present and future prosperity of the Republic, 
both in its internal and external relations, in peace and 
in war. Even communications on theological subjects 
were not excluded, treated ın such a manner as not to 
offend Christians of any sect The motto of the Society 
was Deo et Patrie By the help of many wealthy persons 
the Society was enabled to crown several prize essays, 
published in the transactions In July 1754 the pro- 
tectorate was conferred on the young hereditary governor, 
Whiilham Prince of Orange ' 

Several very eminent native and foreign men became 
members of the Society, and the first volume of the 
Transactions was so favourably received that a second 
edi.ion was necessary It was also in gieat part trans- 
lated into German The prize questions excited much 
interest in othe: countries, so that several were answered 
by foreigners Since 1772 an annual programme has 
been published in both Dutch and French 

After an existence of twenty-five years the Society 
founded a sub division, more specially devoted to com- 
merce, agriculture, and industry, under the name of the 
Commercial Branch. This was the origin of what was 
afterwards called the Dutch Society for the Promotion of 
Incustry, which in 1877 will celebrate its centenary 
festival, 

The parent institution continued ın a flourishing state 
until 1780, but the mournful political situation of the 
country for some time after that had a most injurious 
effect, so that the very name of this Society was con- 
tinually changed From 1798 ıt was called the Bavarian 
Society King Louis called himself perpetual President 
of the Royal Society of Sciences , but in 1820, by ordei of 
the Emperor’s Governor, the Prince of Plaisance, the 
name of the Dutch was again adopted, and has been re- 


ill new. William I. willingly accepted the pro- | directors. He also acts as treasur 
© and his example has been followed by his | the only paid officer, living in H 
S building belonging to the Society. 
Secretary. Van der Aa, who had been the soul of The Society exchanges its publica 
jety from 1751 to 1794, was succeeded by the re- | the foreign academies and learned i 
d Physical Professor Martinus van Marum, who at | facilitate the interchange of books, 1 
ath in 1837 was succeeded by the Professor of | instituted a central bureau in imitation o 
, T. G. S. van Breda, who took his dismissal in | Smithsonian Institute. a 
ien the Professor of Chemistry, E. H. von Baum- As already named, the Society has regul 
er, was appointed to the office. a list of prize questions, the meritorious ansy 
om 1754 to 1793 the Society published thirty volumes | which is rewarded by a gold medal of the value. 


fransactions, of which registers by the celebrated | twelve guineas, to which may be added an equal su 
T. Martinet were issued in 1773 and 1793. These | more, in money. At the present time no less thant 
| such medals and prizes are offered for an equal nu 
many o of subjects. | l 7 ae 
nee of V t th 0 At 


ve been published by the Society. In 1802 a | As: 
n octava of “ Mechanical and Mathematical 
ons” was published, and in 1821 and 1622 two 
n octavo of “ Philosophical Transactions.” From 


g b 
eciall y dolle o 
ost eminent men in Europe, mostly illus- 
t plates. 
of the Society is derived from the interest 
r which it is indebted to the kindness of the 
rs and from the annual subscriptions of the actual 
ctors. It receives no pecuniary assistance whatever 
the Government. 
th these means the Society endeavours to make 
he world excellent writings on physical sub- 
i otherwise would be published with difficulty 
t of their special character and the costliness of 
tions. 
es supporting such works, the Society encourages 
c researches, and since 1866 has published a journal 
‘rench language, edited by the Secretary, under the 
hives Néerlandaises des Sciences Exactes et 
ady 7 volumes have appeared. 
world all 


gulden offered to each. | 

In the general assembly of 1869 the Society- 
that quite independently of the medals best 
crowned prize questions, two new medals. 
established, of the intrinsic value of 500 guld 
40 guineas), one to bear the name and image 
and the other those of Boerhaave. These medals w 
bestowed alternately every two years on learned m 
the country or abroad, who shall be thought b: 
Society to have made themselves particularly merito 
during the last twenty years in a fixed subdivisi 
mathematical and physical sciences, by-their res 
discoveries, or inventions. The Huygens medal w 
be assigned in 1870 to the branch of physics, and- 
assigned in 1874 to chemistry, in 1879 to astror 
1882 to meteorology, and 7 
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| repeated over and over agai the ca hom 
' so that one medal y yea 
of an indefinite number of | each of ten different subjects. The judgment is. 
;, for the greater part gentlemen of wealth and | place by a Commission to be appointed ’ by the 
sortance, who pay an annual contribution of fifty | of which Commission the Secretary of the 
bout four guineas) and manage the finances, | always to be a member. The award is to be 1 
however, now are especially under the charge of | General Assembly, in accordance with the p 
ectors living in Harlem, presided over by the pre- | the Commission, accompanied with a particular ac 
“There are also sixty native and sixty foreign | of the motives which have led to the choice. : 
bers, who are chosen in the General Assembly, held The first Huygens medal was awarded in 1870 
n the third Saturday of May, from a list of candidates | Rodolph Julius Emmanuel Clausius, Professor 
y the directors and members. These members University of Bonn, as founder of the mechanical 
o ‘contribution whatever, and receive free all the | of heat; and in 1872 the first Boerhaave medal 
ions of the Society. This membership of the | to Henry Clifton Sorby of Shefficld, for baving 
nd most important Dutch society is esteemed a | himself particularly meritorious by his microscopica 
istinction by learned men. The English members searches in connection with geology and mineralog 
avidson, Davis, Kirkman, Hooker, Lyell, Owen, | during the last twenty years. i . 
yndall, and Wheatstone. The president of the The portrait of Huygens was taken from a coppe 
yosen every three years by the directors. At engraving by Edelink, and that of Boerhaave. 
me the office is filled by Baron F. W. van | oil painting by Troost, now in the Academy a 
-vacancy occurs in the secretary- Independent of their size (3 in. in diame 
mbers nominate six from amongst | both these medals are most creditable t 
e secretary is chosen by the | cerned as fine works of art, ee 








ON THE SPECTROSCOPE AND ITS 
APPLICATIONS 
VIL. 


NOTHER point was also very obvious to those who 

are familiar with these inquiries, namely, that if these 
prominences reallyconsisted of gas, by the use ofa powerful 
Spectroscope it was perfectly unnecessary to wait for 
eclipses at all, The reason for this will be clear ona little 
consideration ; if we take a continuous or unbroken spec- 
trum and apply successively a number of prisms, the 


_ spectrum will become proportionately lengthened, and 


therefore more and more feeble, and in fact we can thus 
reduce the light to any degree required ; if now, on the 
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other hand, we take a spectrum which consists only of 
bright lines, say of one line in the red and another 
in the blue, and as before apply successively a number 
of prisms, we shall, it is true, increase the length of 
the spectrum, that is the distance between the two 
lines, but this will be all ; the additional prisms have no 
power to alter the width of the lines themselves, for we 
have seen that these are simply the images of the slit, 
Their light, therefore, will only be slightly enfeebled. 
owing to reflection merely. Thus if we have a mixed 
light to analyse, part of which comes from a source giving 
out a continuous spectrum, and the rest that of a glowing 
gas, although when working with a single prism no lines 
may be visible on account of the brightness of the con- 
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Fic. 40.—Spectrum of the Sun’s Photosphere (below) and Chromosphere (above). 


tinuous spectrum, yet by using say five or seven prisms | vations on the uneclipsed sun, by means ot the new 


we can so dilute the continuous spectrum as to render the | 


bright lines of the glowing gas clearly visible. The case 
of the red flames round the sun is a case in point. The) 
are invisible to the naked eye and in telescopes on account 
of the intensely illuminated atmosphere which also pre 
vents anything like bright lines being observed from these 
red flames, until the bright continuous spectrum has beer 
“nuch reduced, when this has been done the bright lines 


of the spectrum, should there be any, will appear on a 


via 





Fic, 41.—C line bright in chromosphere, dark in sun. 


comparstively dark background. M. Janssen, who was 
sent out by the French Government to observe the 
eclipse which was visible in India in 1868, Major Ten- 
nant, and others, had no difficulty in recognizing in a 
t ; eclipsed, that these things 
really did consist of gases or vapours, and M, Janssen, a | the eye—unoccupied part -outsi 
very careful observer, had no difficulty in determining that | this something 
the gas in question wag really bydrogen gas. M. Janssen 
and myself were also enabled to determine this by obser- 


moment, when the sun was 





method | have just sketched out. The accompanying 
woodc it (Fig. 40) shows the spectrum which is observed 
from these solar prominences. The spectrum of the pro- 
minences is shown in the upper, and that of the sun in 
the lower half of the engraving. This method is very 
easy to understand if you bear in mind the engraving of 
the spectroscope for solar work, and recollect that when 
we wish to examine the regions round the sun, the light 
of the sun is allowed to fall on the slit in such a way that 
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Fic, 42.—F line in chromosphere, showing widening near the sun. 


one half of the slit at the focus of the object glass of the 
large telescope is occupied by the brilliant image of the 
sun, and the other half is fishing, so to speak, around the 
limb or edge of the sun, so that if there is anything ` 
at all around the limb, the PER, in the—to 

e the image, picks up 
1 hg, and gives us its light sorted out into 
its proper bright lines in the spectrum, This spectrum 
shows that there is first a bright line, Fig. 41, in 
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the red, marked C, which is absolutely coincident with | hydrogen in the green part of thesspectrum, marked F in 
a prominent dark line in the solar spectrum. Now | the figure. This, then, is further preof in favour of hy- 
this is a black line which, by repeated observations, we | drogen; and now notice a great difference between the 
know corresponds in degree of refrangibility exactly | shape of this line and the red line which T drew your 
with one of the lines given out by glowing hydrozen, | attention to just now. An enlarged representation of this 
when examined in one of these tubes with the electric | line is shown in Fig. 42 


-* 


ore: When, therefore, we get any substance around! You will bear in mind what I told you about the effect of ee 
e sun reporting its light to us, it is perfectly obvious, I | pressure in altering the spectrum of hydrogen, pane Se 
think, that if the bright line really be coincident with this | one of the most obvious effects of increased pressure w ae 
dark line, that something is probably hydrogen. This | to increase the thickness of what is called the F line | wa 
was one of the first lines determined by M. Janssen line now under consideration, you will see here that y | 
in the eclipse of 1868. There is another bright line widening of the F line, the green line of hydrogen, really ~ 
absolutely coincident with a dark line known to corre- | indicates a thickening due to pressure. In that way 
spond in refrangibility with another line given out by we have been able to determine approximately the pres- 
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may see exactly how the perfectly distinct classes of 
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mentioned magnesium, iron, and sodium. e re | G f È 
that bodies do not reach up so far from the body of the sun SSS ee) aa 
is that their vapours are very much heavier than the gas | S Sy Aue ë ea = =, 
hydrogen, which is the lightest terrestrial substance known. | £ S SSeS eS z 
Such are a few of the practical applications of the spec- | (o | == ae 
troscope as applied to the radiation of light. There are, “== 
other classes of facts relating to the absorption of light, | ° 
on the consideration of which "e shall pean u 

j ith which we have just been dealing; —— ie.’ 
is i Betis ce giving out of light by bodies in ‘of the lamp are composed, or the solid lime, You will 


fanid hadies. | remember that if we take the spec — 
different states—that is to say, by solid or liquid bodies, eena that if we take the spectrum of a vapour—äs, 


7 Fic. 44.—Method of observing the absorption of a vapour. 
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or gaseous or vaporous ones. We have now to deal with | for instance, that of strontium or thalium—we find that 
a Woa ' EN Res enea i > a A, Se aa on le ae 

the a ction of the prism upon light under some new con- . the continuous” spectrum 1s altogether changed, and that 

ditions—conditions which I purposely withheld from you | in 


| the place of that beautiful wyi baun sonini 
i . Light is not only given out, or vadi- | from the red end of the spectrum to the violet, we really 
Be ae ix chap be topped or nre H in its passage | only get lines here and there, rea are = to thaj se- 
from the light-source to our eye, if we interpose in the lective radiation, and opposed to the general radiation n 
path of the beam certain more or less perfectly trans- | which we spoke of in the continuous eo just now. 
parent substances, be they solids, liquids, gases, or | I might have chosen other substances besi eso 
vapours. I will recall one or two of the experiments and thallium, but I mentioned the spectra of these sub- - 
which have been already described in order that you | stances when we were considering the question of radia- 
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tion. What I have to dwell on now is, that the absorption 
or sifting of light by different bodies is very like radiation 
in its results—that is to say, in some cases we have an 
absorption which deals equally with every part of the 
spectrum, and in other cases we have absorption which 
only picks out a particular part of the spectrum here and 
there to act upon. But there is one important point to be 


borne in mind; when dealing with absorption we must 


always have a continuous spectrum to act upon, Ifwe had 
a discontinuous spectrum to act upon, the thing would not 
beat all so clear. Having this continuous spectrum, the 
problem is, what the action of the different substances on 
the light will be. Let me give you an instance of general 
absorption. If we take the continuous spectrum above re- 
ferred to, and interpose a piece of smoked glass, or better, a 
piece of neutral-tint glass, you will find that the substance 
will cut off the light and deaden the spectrum, so to speak, 
throughout its whole length. This neutral-tinted glass, 
then, has the faculty 
evidently of keeping 
back the light, red, yel- 
low, blue, green, violet, 
and so on; and is an 
instance of general ab- 
sorption. A very dense 
vapour would furnish 
| us with another similar 
instance. Now, instead 
of using the neutral-tint 
glass, we will introduce 
a piece of coloured 
glass, the action of 
| which, instead of being 
general throughout the 
| Spectrum, will be limit- 
| ed to a particular part 
of it. I have now in- 
terposed a piece of red 
glass, which cuts off 
| nearly all the light ex- 
cept the red; and now 
I interpose a piece of 
blue glass, which cuts 
off everything except 
the extreme violet. By 
introducing both these 
pieces in the beam, 
the spectrum is entirely 
obliterated, 

In these latter cases 
we have instances, not 
| of general, but of selec- 
tive absorption, one 
substance cutting off 
everything but the red, 
and the other cutting 
off everything but the 
violet. Now the fact that we can absorb any definite 
part of the spectrum by properly tinted glasses provides 
us with a practical application of spectrum analysis in the 
manufacture of the coloured glass used for lighthouses or 
signals, Further, if astronomers could find a glass of a 
certain red, or a glass of a certain green colour, we should 
be able to see the solar prominences every day without a 
spectroscope. ` 

The first, practical application which springs out of 
these phenomena of absorption is this, that as different 
substances are known by the effects which they produce 
on radiation, so also chemists find it perfectly easy to 
detect different substances by means of their absorption ; 
for instance, the absorption spectrum of nitrous fumes 
can be shown by taking first our continuous spectrum, 
which we must always have to start with, and intro- 
ducing some nitric pelpxide between the source of light 
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Fic 45.—Absorption spectra of iodine and 
nitrous fumes, 
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and the prism. The nitric oxide, immediately it comes in 
contact with the air, produces dense red fumes, and num- 
bers of fine black lines will be seen immediately crossing 
the spectrum at right angles to its length, and to a certain 
extent resembling the solar spectrum with its Fraunhofer 
lines. Iodine is another substance which gives a coloured 
vapour, the absorption spectrum of which is very definite 
and wall defined. Fig. 45, Spectrum No. 1, shows the 
absorption spectrum of iodine yapour, and No, 2 that of 
nitrous fumes. We are not limited to these ‘substances ; 
we will try something else—blood, for instance, about 
which I shall have something more to say presently, 
We shall find that the action of blood upon the light is 
perfectly distinct from the action of those fumes which 
we have spoken of; and instead of having typical 
lines in the green and blue parts of the spectrum, we have 
two very obvious lines in the more luminous part of the 
spectrum, The colour of a solution of blood is not un- 
like the colour of a solution of magenta ; but if, instead of 
using a ay c of blood, we use a solution of magenta, 
we should have only a single black band. The absorp- 
tion spectrum of potassic permanganate solution is an- 
other beautiful instance. We have here something totally 
unlike anything we had before. Instead of the two dark 
bands which we saw in the case of the blood, or the single 
band in the case of magenta, we have four very definite 
absorption bands in the green part of the spectrum. So 
that you see the means of research spectrum analysis 
affords as far as regards radiation, is entirely reproduced 
in the case of absorption, and it is perfectly easy, by 
means of the absorption of different vapours and different 
substances held in solution, to determine not only what 
the absorbers really are, but to determine the presence of 
an extremely small quantity. Further, by allowing the 
light to pass through a greater thickness of the absorbing 
substance, the absorption lines are thickened and new 
regions of absorption are observed. This fact was dis- 
covered by Dr. Gladstone, who used hollow prisms con- 
taining the substance, 

J. N. LOCKYER 

(To be continued.) 








PROFESSOR ZOLLNER ON THE CONNECTION 
BETWEEN COMETS AND METEORS 


ROFESSOR F> ZÖLLNER alludes in the com- 
mencement of his paper read before the menibers of 
the “Kön. Siichs., Gesell: der Wissenschaften” to the 
epoch which Schiaparelli’s discovery of the concordance 
of the orbits of some small comets with those of peri- 
odically returning showers of shooting stars has made in 
the astronomical world. He quotes an instance in proof 
of this, namely, Biela’s Comets On November 27, last 
year, the earth was crossing the exact spot in her orbit, 
which had been cut by Biela’s Comet two and a half 
months before. Observers aware of the coming event 
were on the alert with their instruments, but no good 
results were obtained owing to the unfavourableness of 
the weather, ' Ñ 

From these facts; he says, we must naturally conclude 
that the physical constitution of these bodies is the same, 
and we are strengthened in our conclusions by Schia- 
parelli’s discovery of the identity of the envelopes and 
tails of comets with clouds of meteors seen by reflected 
sunlight, the separate elements of which only become 
visible at a shorter distance. 

Observations, however, with the spectroscope, con- 
tradict this assumption; the light given out by comets, 
is found not to correspond with that of the sun ; itisa 
light peculiar to them, like that of a glowing gas, 

Further on he quotes Schiaparelli’s own words to some 
oe. with respect to the attraction exercised by other 

es on the matter composing the nuclei of comets, 


a 





April 17, 1873 | 


which ıs drawn from them ın directions other than that of 
their orbits Schiaparell: maintains most distinctly that 
the tails of comets and meteoric aggregates aie not 
identical 

Professor Zollner points out that if we are not to 
suppose that the physical constitution of both phenomena 
is the same, there only remains ther identity of origin 
as an explanation of the remarkable coincidence of these 
bodies in space Pursuing this argument and accepting 
its veracity, there 1s no reason to disbelieve the materials 
of which they are formed, to be the same. Schiaparelli 
supposes the nuclei of comets to consist of a solid sub- 
stance, which being subyect to a kind of “ weathering pro- 
cess,” finally becomes broken up into separate pieces, 
which are turned into a meteoric swarm by the attraction 
and atmospheric iesistance of a large planet To this 
effect he again quotes Schiaparelli Further on he ex- 
presses 1t as his opinion that comets and meteorites are 
the remains of planets, the former being their fluid and 
the latter their solid constituents It must be left to 
future observers to decide whether the apparent disappear- 
ance of Biela’s comet has any connection with the rich 
fall of stars observed on Novembei 27, last year 

It 1s possible that the vapour left in consequence of the 
gradual evaporation of a comet would condense, in the 
absence of any powerful centre of attraction, into a num- 
ber of separate centres, as a cloud is dissolved into rain- 
drops on the increase of cold. In this way the condensed 
portions of cometary vapour would present the pheno- 
menon of numerous shooting stars as they penetrate the 
earth’s atmosphere in a solid or perhaps still fluid con- 
dition, 





PHYSICO-CHEMICAL RESEARCHES ON THE 
AQUATIC ARTICULATA * 


N NATURE, vol iv p 245, we gave a bricf notice of some 
investigations M Plateau had been making on the 
above subject. Since that time he has been continuing 
his researches in the same duection, and sends us an 
abstract of the results so far as concerns three problems 
in the hfe of aquatic Articulata, 

I Experiments to ascertain the length of time that 
aquatic insects can remain under water without coming 
to the surface to breathe 

The swimming aquatic Articulata which breathe air 
come fiequently to the surface to renew their supply. The 
questions, How long may they with impuntty remain sub- 
merged? what is their power of resisting asphyxia, as 
compared with that of terrestrial sects’ are answered 
by the following experiments At the bottom of an open 
vessel, of one litre capacity, full of ordinary fresh water, 
is placed a very small vessel, containmg about 200 cubic 
centimetres. A piece of cotton netting so covers the 
mouth of the latter, that an msect, placed in the small 
vessel, 1s ın reality in the general mass of the water, but 
cannot ascend to the surface Terrestrial insects placed 
in these conditions, impelled by their specific lightness, 
rise to the lower surface of the network , the movements 
of their legs soon cease, they do not appear to suffer, 
and they quickly grow torpid. The Coleoptera and aquatic 
Hemiptera, on the contrary, instead of submitting pas- 
sively to their fate, endeavour to quit their prison, swim 
rapidly about, exert themselves to come to the surface, 
and keep struggling until their strength 1s enfeebled, and 
end by lying at the bottom as if dead 

In order to recover from its state of general torpidity 
an insect which has been submitted to prolonged immer- 
sion, it 1s necessary, after having taken ıt out of the water, 
to place ıt upon absorbing paper If the time of its 
immersion has not passed a certain hmt, the animal 
gradually recovers its energy, retaining no sensible 
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trace of the experiment to which ıt has been submitted. 
M. Plateau repeated the experiment upon many indi- 
viduals and for various lengths of time for the purpose of 
discovering, in the case of each species, the lmit of time 
beyond which immersion caused the death of the insect 

He arrived at two curious conclusions, supported by a 
great number of trials — 

1 The terrestrial Coleoptera recovered from complete 
submersion continued for a very long time, in several 
cases for 96 hours 2 The aquatic swimming Coleoptera 
and Hemiptera, far from presenting a greater resistance to 
asphyxia by submersion than the terrestrial insects, 1n 
most cases succumbed very much sooner. 

The cause of this unexpected inferiority ın the case of 
the aquatic insects M, Plateau thinks is due exclusively 
to their greater activity in the water, causing as a conse- 
quence a more rapid loss of oxygen. 

II Influence of Cold Effects of Freezing 

The results of M. Plateau’s experiments ın this direc- 
tion are that the aquatic Articulata of the latitudes of 
Belgium exist for an indefinite period in water maintained 
at zero (centigrade) by means of melting ice , while they 
cannot remain alive ın ice for any length of time—not for 
half an hour at the utmost. The latter phenomenon ap- 
pears to be accounted for by the fact that the insects are 
completely deprived of all power of motion, thereby 
losing completely then animal heat 

III. Action of Heat 

Under this head M Plateau tries to show the maximum 
temperature of water in which fresh-water Arachnoids can 
live He finds that the highest temperature they can 
enduie without injury oscillates between 33° 5 and 46° 2 
centigrade Comparing these results with those which 
have been obtamed by experimenting with animals be- 
longing to other groups, M Plateau finds that the greatest 
temperature which aquatic vertebrata, articulata, and 
nh can suppoit probably does not exceed 46° centi- 
grade 
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NOTES 


We have received a communication from Di Rein, Director 
of the Lenckenberg Society of Naturalists at Frankfort, which 
amusingly ulustrates the penis that accompany the honours of 
the translation into a foreign language of a scientific work 
Our informant relates that the well-known publisher, M R 
Oppenheim, of Berlin, having recently obtained the sanction of 
Mi Poulett Scrope for the publication of a German translation 
of his work on “‘ Volcanoes,” of which a new issue lately ap- 
peared in this country, confided the work of tuanslation to 
Prof G A von Kloden, who accordingly performed the task 
The translation was printed, together with a preface written by 
M von Kloden himself-—which preface, in the hury of business, 
and ın 1eliance, of course, on the good faith of the translator, 
the publisher forebore from examining The volume in due 
course appeared, and was circulated by the publisher, and not 
till then was ıt discovered that the preface aforesaid consisted of 
a severe and indeed bitter critique of the work to which it was 
prefixed, and of the author’s views as therem stated of the 
theory of volcanic energy, and its external development in the 
formation of cones and craters, & The eaplanatien 1s that 
Prof yon Kloden happens—unluckily for the author whose work 
he undertook to tianslate~-to have been all his life an earnest 
advecate and teacher of the famous ‘‘Erhebungs»Krater,” or 
‘t upheaval crater” theory of Humboldt and Von Buch, which 
Mr Scrope, together with Sir C Lyell, Constant Prevost, and 
other geologists have persistently opposed, and are, we believe, 
generally considered to have satisfactorily refuted Of course it 1s 
open to Prof von Kloden to expound and defend his own opinion 
on this subject to the fullest extent in any independent publication , 
but ıt does seem to be stietching the liberty of free expression on 
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scientific questions in an unpiecedented manner, when a gentle- 
man employed to translate a scientific work takes advantage of 
the opportunity to append to the translation, in the disguise of 
a preface, a pamphlet of nmeteen pages containing an elabo- 
rate refutation, accordmg to his own ideas, of the bulk of 
the views contained in the work itself Mi Scrope, we 
understand, on beconmg aware of this strange conduct of 
Prof von Kloden, has endeavoured to meet the attack thus 
unfanly made on his work, by circulating as widely as pos- 
sible through the scientific world of Germany, a translation of 
his éssay on the formation of volcamtc cones and craters, origi- 
nally read before the Geological Society of London in February 
1859, and published in the journal of the Society for that year, 
a paper in which the theory of “ Erhebungs-Kratere” was 
amply discussed, But even here the author appears to have 
had but scant justice done to hum, if ıt be true, as Dr Rein 
assures us, that ‘“‘the German of this translation is very bad’ 


AN Icelandic gentleman sends to the Scotsman an account of 
the eruption of the Skaptar Jokull in Iceland, which took place 
in January last On January 9, about three o’clock A M , there 
was observed from Reykjavik a great fire m the E.N E The 
fire shot up like lightning, displaying beautiful evolutions in 
combination with the electricity above So bnght was it, 
that during the dark morning hours ıt was thought ıt must be 
very close to Reykjavik But when daylight dawned, and the 
mountains could be discerned, a thick and heavy column of 
vapour or steam was observed far in the background, beyond all 
the mountains, so that it was clear that ıt was far off, and, 
according to the direction, ıt seemed most likely to be in Skaptar 
Jokull, the west part of Vatna Jokull—the great waste of glaciers 
in the east and south of the island Morning and night this 
grand display was visible during the gth, roth, rith, and r2th, 
and during the day the column of steam and smoke stood high 
in the sky All agreed that the eruption must be in Skaptar 
Jokull, and from various observations 1t was concluded that the 
position of the crater ought to be between 67° 7’ and 67° 18’ 
deg north lat, and 30° 45’ and 30°55’ west long from the 
meridian of Copenhagen In the east, near Berufjord, some 
shocks weie felt, and fire was seen from many farms. Ashes, 
too, had fallen over the north-east coast so abundantly that 
pasture fields were covered, and the farmers had to take then 
sheep into the huts and feed them In the south, however, no 
earthquakes were felt, o1 noises heard mn the earth, as far as 
Markarfljol (near Eyjafjalla Jokull) Nowhere has been ob- 
served any fall of ashes or dust, but all aver a bad smell was 
felt, which was also the case m Reykjavik on the forenoon of 
the roth At Reykjavik the air was felt to be very close, with 
a smell of sulphur and powder No change was observed ın the 
sun, moon, &c. The sky was clear all these days The direction 
of the wind was from N W —W S W , and the weather fine, 


BARON LIEBIG 1s seriously 11], and on the 1 5th inst there had 
been a great change for the worse in his condition 


On Tuesday, Dr James Mune, late Prosector to the Zoolo- 
gical Society, was unammously elected by the Town Council of 
Edinburgh, Professor of Anatomy and Zootomy to the Vete- 
unary College of that city, we Professor Davidson, MD, 
deceased 


Pror ANSTED, whose unfortunate accident we noticed last 
week, has recently received from the King of the Greeks the 
brevet and insignia of the Helleme order of the Sauveur, of 
which he has been nominated an officer, m recognition of his 
services m 1eference to the Lauium question 


M Loewy has been elected a member of the French Academy 
of, Sciences in room of the late M Delaunay 


A COMMITTEE was formed last autumn with a view to secure 
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some provision for the five children who were left unprovided for 
by the untimely death of Mi John Cargill Brough A meeting 
of this Committee was held at the London Institution on Tues» 
day last, and the report of the Honorary Secretaries showed that 
the subscriptions amounted to a sum which, after deducting all 
expenses, will stand at nearly 2,0007 In this sum are mcluded 
a giant of 1507 from the Royal Bounty Fund, 2007 contributed 
by members of the Savage Club, and nearly 4007 collected in 
answer to an appeal to the Pharmaceutical Chemists A deed 
of trust of the usual character was approved by the Committee, 
and trustees were appointed Votes of thanks were passed to 
Mr McArthur, M P , who has given a presentation to Chirist’s 
Hospital, to Mr Deputy Webster, and to Sir John Lubbock, 
Bart, M.P FRS, who has kindly acted as treasurer of the 
fund ‘The secretaries stated, m concluding their report, that 
the names of the gentlemen who have acted on the Committee, 
as well as the kindly expressions of sympathy which have from 
time to time reached them, afford evidence of the respect and 
affection in which Mr Brough’s memory 1s held 


AMONG the candidates for the Professorship of Anatomy to 
the Royal Academy are Dr B W Richardson, FRS, and 
Mr John Marshal, F RS 


Dr B W RICHARDSON, F RS, has been elected by the 
President and Council of the Royal Society, Croonian Lectuier 
on the subject of muscular motion 


THE third part of the great ‘map of Switzerland (‘‘ Topo- 
graphischer Atlas der Schweiz’), containing the sheets Binnen- 
thal, Helsenhorn, Andermatt, Six Madun, S Gotthard, Faido, 
Olivone, Hinterrhein, Mesocco, Jungfrau, Adelboden, and 
Lenk, has recently been issued at Berne These sheets are all 
on the scale of s54g, Those called Andermatt and S Gott- 
hard have a special and general interest at the present time from 
embracing the course of the Great St Gotthard tunnel, and ex- 
hibit in the clearest manner, by means of their contour lines, 
the nature and altitudes of the overlying land Thirty-eight 
sheets are now published out of the 546 which will compose this 
magnificent map 


Mr E L Lavard, H M, Consul at §Para, well known 
for his zoological researches ın different parts of the world, 
has returned to England, resigned his consulate ım that 
place, and accepted the charge of the British mterests in the 
Fy Islands Dwiung the short time he has held his office in 
South Ameriza, he has made a valuable collection of birds, of 
which we understand an account will be givenin one of the 
forthcoming numbers of the Zdzs, 


THE new gate to the Zoological Society’s Gardens in the 
Albert Road, opposite Primrose Hull, and the new canal bridge, 
opened on Easter Monday for the first time, were found very 
convenient to those of the 42,320 yisitors on that day who 
arrived from the north, as they were saved the trouble of going 
over the rathe: out-of-the-way bridges of the Regent’s Canal, 
which they previously had to do 


WE unders-and that Mr Severzow, a well-known Russian 
naturalist of Moscow, 13 preparing a work on the zoology of the 
vertebrata of Turkestan, which will be accompamed with ilus- 
trations of the new and Interesting species which have been the 
first-fiuits of the new Russian Expedition and Annexations in 
that part of Asia 


THE Lucastan Professor of Mathematics (Mr Stokes) at Cam- 
bridge, will deuvei a course of lectures on hydrostatics, hydro- 
dynamics, and optics, commencing Friday, April 25, and they 
will be continued, with a few exceptions, on all week days eacept 
Thursday, at the hour of 1 P M , inthe New Museum Gentle- 
men who wish to attend are 1equested to leave their names with 
Messrs Deighton Mr.J W, Clark will commence his osteo- 
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logical demonstrations in the Museum of Zoology and Compara- THE Special Correspondent of the Dart Niwws on borrd the 
ave Anatomy, on May 12 The Demonstrator of Comparative | Challenges, wrting from St Thomas on the 24th ult , states that 
Anatomy will resume his class for practical work on May 1, and | the vessel was to proceed on her voyige thit afternoon All 
continue the same on Thursday, Friday, and Saturday Courses | the scientific staff had been busy, and a laige colectim of inte- 
of lectures on Ilistory, Languages, and the various sciences, | resting and beautiful objects had been mile Oa the previous 
will be delivered at Cambridge to women during the Easter | Saturday morning the Challenge: stood out to sea fo- the puipose 
Term The fee for each course 1s one guinea, but a reduc- | of making magnetic observations, 1etunm sin thrafternoon, and 
ton of one-half may be obtained on application by persons | mooring in the inner harbour in readi re~s to sul tha next day 
ngaged in or preparing for the profession of education Late in the evening, however, the Chanar acted the Good 
WE hear that a Natural History Society and Field Club is | S@maritan to a dilapidated ship and her crew, lying fifteen 
ibout to be formed among the members of the Working Men’s | mules off, 
college, Great Ormond Street The list of classes in the Col- 
ege for the term commencing April 21, announces a series of 
Saturday afternoon geological excursions, under the guidance of 
Mr Logan Lobley, F GS A course of lectures in Physiology 
is to be begun by Mr S D Darbishire, M A, Ball Coll Oxf | York correspondent in last week’s Nati Rr The whole afar 
Mr T Hughes, M P, who is now the Pmncipal, will preside ! has been gore about in the most simple and motet way by 
at the meeting with which the term opens on Monday evening | Mr Anderson, who, in a letter to the Profoon, hopes the 
neat, and to which the public are admitted school to be established on Penikese Island ‘tmay be de~- 
We have received from Prof Cope several photographs of the | timed in future ages not only to afford the requ red 1a- 
cranium of the hugh horned Probosctdians of Wyoming, named | struction to the youth of our own country, bit may be the 
by him Lexolophodon cornutus This genus differs from Dino- | means of attracting to our shores nimerous candidates from 
eras of Marsh, which it very closely resembles in all respects, | the Old World, who may find here, ın the school to be esta- 
a having the nasal horn cores flat and horizontal, overhanging | blishe1 by you, those means of fitting themselves for the teaching 
he apices of the nasal bones The maxillary horn cores are also | of Natural History by Nature herself, which, by a strange over- 
sroportionately longer, and are not a continuation 1n direction of sight, appear to have been overlooked ın the schem*s (generally 
he enormous canine teeth, but are turned somewhat forward | so well conceived and executed) of educ ition there ” 
*rof Cope divides the shoit-footed Ungulates, or Prodoscrdians 
af the North American Eocene, into two families, the Eobasi- 
aidz and the Bathmodontide, the former possessing no incisors 
nd no third trochanter to the femur, the latter having the full | 
| 


PROFESSOR AGASSIZ sends us part of the co 1cs%0ndence which 
took place between himself and Mr Anderson, the gentleman 

| who made the princely gift of a beautiul island and 50,000 
, dollais to Prof Agassiz, referred to im the letter from a New 





THE course of twenty-four lectures on Zoo'ogy, given during 
the past winter by Mr J E Taylor, FGS, im the Museum, 
Ipswich, has been a great success Every Friday might the 
great hall and galleries have been crowded, the audiences m- 
creasing as the lectures advanced, so that latterly upwards of 
soo people have been m the habit of attendmg—a very satis- 
factory audience for a town of the size of Ipswich 


omplement of incisors and a rudimental third femoral tro- 
hanter He further divides up the I.cbasilnde into the genera 
.oxolophodon, Eobasileus, Uintatherium, and Megaceratops, 
nd the Bathmodontide into Bathmojon and Metalophodon 
‘om a comparison of the photographs above mentioned with 
rof Marsh’s drawing of Dinocesas mits abilts, we fail to see any 
‘ots sufficient to justify their generic separation On pho. 
ograph shows clearly that in the molar teeth the outer wall was 
«ot present, and that the transverse ridges were fully developed, 
emg straight but not parallel, meeting on the inner border 
f the tooth to form a —>-shaped surface 
THE Museum of Comparative Zoology, of Cambridge, U S „ın 
ddition to the Bulletin of tts proceedings, issues a series of discovered that a litre of pure oxygen yields only 7 midligram nes 
‘Illustrated Catalogues,” in small folio form, In this several | of ozone, while the same quantity of air gives 37 m lligrammes 
aluable papers have already appeared , but by far the fin stand | Tnus, Zes Mondes says, oxygen mixed with air is m a condition 
nost important 1s one just out of press entitled ‘A Revision of | more favourable to its being converted into ozone 
he Echim,” by Alexinjer Agassiz This embraces an exhaustive 
account of the biblography of the subject, as well as its 
ynonymy, followed by detailed descriptions of the genera ard 
pecies, both as regards the external form and internal anatomy 
tıs illustrated by forty-nine plates, of which seven represent the 
eographical distubution of the various groups of Zchznz, the 
emainder being devoted to representations of the species A 
ery important experiment has been made im this work as to the! Mr W E DENNING of Bnstol senis us the fo'lowing 
vailability of different methods of photographic printing fcr | meteorological notes A correspondent wiites him that, on No- 
tatural history work, and, we may indeed say, with complete | vember 27, 1872, he was in la ttude 43° 24’ north, and longitude 
success About one-third of the illustrations of species are | I 3° 55’ west, when at aout 5h 30™ to 6b he wr tessed a magni- 
rayon drawings on stone, one-third are Albert-types, prepared | ficent shower of meteors, which continued w.tod' intermission 
ander the direction of Mr E Bierstadt, of New York, and the ! till nearly Sh Most of them were colourless, bit some were 
emainder aie Woodbury-types, executed by Mr John Carbutt, | tinted with a pale bluish hue The seeming directions were 
f Philadelphia Nothing can exceed the perfection of finish | from about N E by E, true, toS W by W, but the shv ap- 
and detail of the plates prepare 1 by both these methods, and we j peared so full that ıt was hard to tell O1Ap1 6, at gh 8") a 
are sure the work will mark an era in the history of scientific | meteor nearly as bright as Venus was oòserved by Mi Denning 
vublications The expense of even an approximation to the | at Bristol Begining of observed path= RA 83°, D 43°+, 
accuracy of these figures, on stone or metal, would have been end of ditto = RA 56°, D 31°+, length of path = 24° 
‘ormous, Duration 1°5 sec Mr Denning observed displays of amora 


M FAYE has written to contradict a report m the Reue 
Sewentifigue that he had demitted his post of President of the 
Commission on the Transit of Venus, because he sw that the 
necessary instruments would not be readyin time He was com- 
pelled to take this step on account of his many other public 
duties, and declares that he has no doubt whatever of the suc- 
cess of the French preparations, 


M BoILLot, in making some experiments with ozone, has 





ACCORDING to the dmeiwcan Arinan, measures are pending 
at Washington seking to secure an international come of 
silvei, tor the immediate use of nations in America and Europe, 
nov enbracing a population of more than one hundred and 
sixty milhons, and for the eventual use of all the civilised 
countries of the world 
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borealis on the evenings of April r and 2 On Apml I 
it was first noticed at 85 49™, when’ an 
glow pervaded the N sky and gave an effect simlar to moon- 
rise. At 8b 51™ a bioad streame: became visible, reaching a 
height of rx° This streamer was situated 2° N of 8 Cassiope, 
‘and appeared to be connected with an auroral arch under Cassi- 
opea, running from N W to N On the followimg evening, 


Apni 2, the auroral ght was again intense in due N 


_ Tue additions to the Zoological Society’s Gardens during the 
last week include a Bacha Eagle (Sf:/ornis bacha) from Malacca, 
piesented by Mr W  Jamrach; a Madagascar Porphyrio 
(Porphyrio Madagascariensis) from Madagascar, presented by 
Miss Furlonger , a Cuttle-fish (Octopus vulgaris) presented by 
the Bnghton Aquarium Co , a great grey Shrike (Lamus 
excubitor) presented by Mr Hawkins, a Crested Pelican, 
(Pelecanus crispus) fiom S Europe, presented by Dr. Doyle, 
a Vulpine Phalanger (PAalangista vulpina) , a great Kangaroo 
(Macropus giganteus) , a yellow-footed rock kangaroo (Petrogale 
aanthopus) , and some Tibetan Wolves (Canis laniger) born in 
the Gardens , two Hunting Crows (Cissa venatoria) from India , 
a Coco: Heion (Ardea cocot) from the W. Indies, a Broad- 
banded Armadillo (Xexurus unicinctus) from Brazil , two Rock 
Whiung ,.a Whiting Pout, two Lump-fish, and sia Bream all 
purchased 
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ON AN AIR-BATTERY* 


T HIS battery ıs founded on a reaction, brought by the 
authors before the Royal Society} last sprmg, m which it 
was Shown that if pieces of copper and silver, m contact, were 
immersed m copper nitrate solution mm piesence of oxygen, a 
deposit of cuprous oxide took place on the siver plate with a 
corresponding solution of the copper plate, resulting from the 
decomposition of the coppei nitiate in the manner shown in the 
following formule — 
Before contact 1s made 


mAg | O | Cu2NO; | CuzNO, | nCu 
After contact 
mAg | CuO | CuzNO, | Cuz2NO, | (n=2)Cu 


It is evident that this action 1s continuous until either the 
coppe: 01 the oxygen 1s exhausted 

It was statel in that paper, that a galvanic current passed 
thiough the solution from the coppe: to the silver, and also that 
this was only one cise of a laige class of similar reactions 

The battery takes the form of a shallow ciculai vessel con- 
taining the solution, and the plates are ai1anged horizontally, the 
silver plate being at the surface It will be apparent on glancing 
at the above equations, that the combination of the oxygen only 
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takes place in the neighbourhood of the silver, hence ıt was 
evidently desirable to mciease as much as possible the proximity 
of the silver plate to the mr, and also the surface exposed by the 
silver This was accomphshed as shown in the adjoining 
sketch The silver has the form of a shallow tray, full of 
crystals of silver, and perforated to allow the circulation of the 
copper solution The tray 1s arranged so that the crystals 
should just rise above the surface, and being, of course, always 
wet, they very much increase the absorbing surface of the liquid 

* Abstract of paper read at the Roya: Society, Thursday, April 3, by 


J H Gladstone, PhD, EF RS, and Alfred Tribe, F R S 
t Proc. Roy Soc vol ao, p 290 
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The whole arrangement 1s put upon a wooden stand, and the 
intense auroral | plates are attached to two uprights fixed in the stand . 


The strength of the copper nitrate solution 1s 6 percent This 
gives about the maximum of effect, a 24 per cent solution gives 
only half -he current, and a 30 per cent solution gives two- 
thirds A solution stionger than 6 per cent 1s also apt to pro- 
duce a deposit of subnitrate instead of suboxide 

The best proportionate areas of the silver and copper plates 
was investigated in two senes of experiments, in one of which 
the silver remained the same, while the copper surface was 
diminished by varnishing, and in the other set the copper remained 
the same while the silver was diminished, The following table 
gives the results in the latter case The deflections are those 
of a Thomson’s galvanometer —- 











Propornon of Surfaces Deflection 

Copper Silver Expt 1 Expt 2 | Expt 3 
I 0 25 = — 7° 5 
I 05 = — 160 
I 075 emee — 21° 0 
I 1o 33° a2" 28° o 
I I 33 4r” 40° — 
I 20 56° 54° = 
I 40 96° 92° — 





It thes appears that an increase m area of the silver plates 
causes a proportionate increase in the current. It was also 
found tkat heat greatly increases the activity of this cell, a cell 
giving a deflection of 40 at 20° C , gave one of 250 at 50°C , 
and the increase in the higher degrees of this range of tempe- 
ature was much greater than in the lower 

From the nature of the reaction it might be expected that the 
current would gradually diminish on account of the using up of 
the oxygen m the neighbourhood of the silver Such a dimi- 
nution always does take place at fiisi—agitating the hquid 
ought, under these circumstances, to increase the action Jt 
does so. 

It might also be expected that upon breaking contact for some 
time, so as to allow oxygen to diffuse itself from other parts of 
the solution, the current upon again making contact would be as 
strong, or nearly so, as before This also was found to be 
the case 

An 2xperiment was made by putting a cell, with plates con- 
nected by a wire, under a bell-jar full of aw over mercury It 
was e>pected that the mercury would 11se mide the jar from 
absorption of the oxygen The mercury did rise, and the 
oxygen was So completely removed that a lighted taper was ım- 
mediately extinguished in the remaining gas The apparatus 
used ın this experimint was exhibued to the Royal Society 

Comparative ex,eriments were made with aerated and de- 
aerated copper mitrae solution It was found that the amount 
of action 1n the latter case was little or nothing, and what smal 
action there was was clearly attributable to the difficulty of com- 
pletely excluding air 

Two expernnents were made alike in all respects, except that 
In on2 case the cell used was filled with a solution simply de- 
pivec of oxygen, while the other cell wis filled with a solution 
through which a current of C O, was passed for some time The 
first was placed in the air, and gave a deflection of 110 nsing to 
115, but the second was placed in a vessel full of carbonic acid 
gas, and pave a deflection of 20, which gradually fell to 3 

It was proved experimentally that the cuprous oxide deposited 
on the silver was compensated by an equival-nc soluuon of the 
copper pate The cuprous oxide 1s sometimes deposited in 
crystals visible to the naked eye, and shown by a lens to be 
regular octahedra 

One cell having plates two inches in diameter was found suffi- 
cent to decompose such metallic salts as the mtrates of copper, 
silver, and lead, platinum being used for the negative electrode, 
and for the positive the same metal as existed ın the salt experi- 
mented on Sıx cells were sufficient to decompose dilute sul- 
phuric acid and dilute hydrochloric acid pretty quickly, copper 
electrodes bemg employed 

Tte theoretical interést of this battery les in the fact thatit 
differs from all other galvanic arrangements, inasmuch as the 
bmary compound in solution 1s incapable of being decomposed 
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either by the positive metal alone or by the two metals in con 
junction, without the presence of another body ready to combine 
with one of its elements when let free 

Grove’s gas battery 1s essentially different from this, ıf the 
oxygen and hydrogen condensed on the platinum plates play the 
part of the two metals , but it closely resembles this if hydrogen 
acts the part of the positive metal, and platinum that of the 
nepative , the dilute sulphuric acid will then be decomposed on 
account of the simultaneous presence of the oxygen which can 
combine with the liberated hydrogen Viewed m this manner, 
Grove’s gas-battery 1s only a special case of the reaction men- 
tioned in the communication to the Royal Society, and the 
formulee will be— 

Before contact— 


mPt|O |H,SO,|nH 





After contact-— 
m Pt | H,O | H} SO, | (n—2) H. 


The practical interest of this arrangement hes in the fact that 
it is an appro\imation towards a constant air battery Should it 
ever come into use 1t would, of course, not be in the form de- 
scribed in this paper, but probably ın a combination of copper 
and zinc, with an aerated solution of zine chloride, which has 
an electro-motive force six times that of the silver copper cell, 
and three quarters that of a Daniel's cell Chloride of zinc 1s 
preferable to the sulphate, as ıt offers less internal resistance, 
and a solution of 20 per cent 1s about the best conductor A 
single cell of this kind decomposes dilute sulphuric or hydro- 
chloric acid, with coppe: electrodes 

The power 1s thus obtained at a minimum of expense, for the 
oxygen which combines with the zine costs nothin 

Such a battery would appear to be specially applicable to 
cases where the galvanic current has to be frequently broken, as 
in telegraphy, fur, at each period of rest, ıt renews its strength 
by the absorption or diffusion of more oxygen from the sur- 
rounding au. 








SCIENTIFIC SERIALS 


Zeitschrift fur Ethnologie —The second number of this 
journal for 1872 scarcely possesses the same scientific value 
as former numbers We have, first, the concluding part of 
Dr E von Martens’ lecture, read before the Anthropological 
Society of Berlm, December 1871, on the different uses of the 
Conchyha The paper is characterised by true Germanic ex- 
haustiveness, but ıt indicates a want of appreciation on the part 
of the author of the relative value of authorities, ambiguous 
allusions in Longfellow’s ‘‘ Hiawatha” being adduced as evı 
dence, side by side with the statements of sctentific travellers 
Dr Matens passes ın review every use to which shells have 
been put in ancient or modern times, and in civilised or uncivi- 
lised countries —-Dr Robert Hartmann continues his notice of 
the remains found in the Lake Dwellings of Switzerland, and 
draws attention to the absence of the domestic cat from the more 
ancient fauna of Europe The most numerous animal remains 
belong to the common European stag (Cervus elephas), but are 
of colossal size, and so nearly akin to Cervus Canadensis as to 
raise the question whether the C eephas of the Swiss Lake de- 
posits may not be identical with C canadensis, No trace of rein- 
deer has been discovered, although that animal was common m 
Switzerland during the glacial period 

In the third number (1872) of the journal, we have an inte- 
resting report of the remains of pile dwellings in the Archipelago 
of North Celebes, which have been examined by the Dutch 
‘t Assistant Resident,” J G F Riedel The paper 1s illus- 
trated with drawings of these huts, and of the different types of 
head most commonly observed among the North Celebes tribes 
in the present day It would appear that the Aborigines were 
not lake dwellers The Toun Singals, however, who were of 
foreign origin, and arrived in the country between the 12th and 
13th centuries, although they at frst dwelt ou the strand of the 
present Negeri Atep, soon left their original settlements, and 
built themselves ptle-huts on the great Minahasa Lake, where 
they were secure from the pursuit of the robber tribes of Djat- 
lolo, whose incessant attacks had been the chief incentive to 
their immigraton The remains of these lake-dwellings give 
evidence of their solidity, for Herr Riedal found that the pues 
were for the most part 3 ft. ın diameter, and 20 ft m height 
above the surface of the lake, the length of each hut was nearly 
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yoft, and the breadth 4goft Among other events the en. 
forced conversion to Christianity of the Toun Singals in 1830 
has separated them still more from the habits of their race, and 
the memory of the older pile-dwellings seems to be fast dying 
out among them 

Dr Bastian gives us in the third number a very complete and 
carefully elaborated paper on Comparative Philology He begins 
by treating of the physiological formation of speech , and of the 
widely differing groups of emotions which respectively find ex- 
ression mn vocals and m consonants He passes in review the 
various nations, whose original language exhibits a preponderance 
of etther of these distinctive characters Among the older races 
of America and Africa consonants largely predominate, while in 
the Malay Polynesian dialects vocal sounds are strongly in the 
ascendent The phonetic character of a language influences its 
grammatic peculiarities 

Herr Rade, who has spent eight years in endeavouring to dis- 
cover among the Kaukasian tribes some fixed type of their 
nation, finds fiom his prolonged investigation of living and dead 
skulls that the mingling of races has been so continuous in these 
regions, that ıt 1s impossible any longer to recognise the ‘f Kau- 
kasian Race” as ıt was defined by Blumenbach Herr Rade has 
hitherto failed in detecting certam evidence of the existence of 
Lacustrine dwellings m any of the Kaukasian lakes which he 
examined 

Dr Virchow, at a recent special meeting of the Anthiopolo- 
gical Soctety of Berlin, read an interesting paper on the results 
of a series of explorations made by himself and his sons in the 
course of last year in the httle island of Wollm, lying off 
Pomerania, ın the Baltic Wollm or Julin as the locality in 
which the sea-kings or Vikingar had established their once for- 
midable republican settlement of Jomsburg, has always presented 
special features of interest for Northern inquirers and historians 
The early chroniclers of Northern Germany and Scandinavia 
make frequent allusion to the enormous wealth and great ım- 
portance of the trading ports of this small island. After 
ages of decay and desertion the island 1s again acquiring 
some slight amount of recognition through the recent estab- 
lishment of baths near the little town of Wolhn It 1s here 
that Dr Virchow and his sons found unmustakeable ev 
dences of the early existence of a large and wide-spread 
population Near the little lake of Vietzig, under a surface of 
loam or clay-mud, Dr Virchow came upon a bed of d&ris from 
4 to 7 ft m depth, which was entirely formed of fish and animal 
bones, broken vessels, and all the ordinary adjuncts of the 
Kyokkenmoddinge as they have been revealed in the Lacustrine 
deposits of Pomerania At some places where the huls have 
been cut, the exposed surfaces seem composed almost entirely of 
the scales and bones of fishes and other animal remams At one 
spot, onthe SE of the present town, a burying ground was 
discovered, on which 60 grave-hillocks could sill be counted 
On penetrating below the surface a heap of burnt and fractured 
bones was found at a depth of 18 to 2010 , but in no grave, explored 
by Dr Virchow, was any trace of wa, stones, or textile fragment 
to be seen , although remains of fused bronze were met with A 
small grant of money has been made by the Soctety for the pur- 
pose of continuing the exploration of the island, and if the work 
should be placed under the direction of Dr Virchow we may 
anticipate valuable results from a more systematic investigation 
of this site of the most formidable piratical republic ever founded 
in Northern Europe 

In a paper laid before the Societé d’Anthropelogie de Paris 
by M Broca, on the Toulouse form of narrow or flat-head de- 
formities, the author enters at length into the consideration of 
the piobable effect on the cerebral functions produced by the 
ligatures, with which the peasant motheis of some parts of 
south west France still compress their children’s heads, 





THE Zoologist for April, after a repunt from the American 
Natu alist of Prof N S Shaler’s paper, “‘ Notes on the Right 
and Sperm Whales ,” and ornithological notes from Lincoln hire 
and Devon, enters further into the discussion of Dr Baldamus’ 
theory as regards the cuckoos’ egg Mr Hewitson rephes 
sharply to Mr Smuith’s paper in the preceding number, Mr 
G D Rowley opposes the theory, and thinks that “birds are 
only too glad to sit on cuckoos’ eggs,” as they will sit on 
nothing rather than not incubate Mr Doubleday wnites to the 
same effect, as does also Prof Newton in a quotation from the 
Fuld Mr Smith acknowledges that in writing his former 
letter, he had not seen Prof Newton’s article on the subject in 
NATURE (vol n. Noy, 1869), but still mamtains that British 


474 7 


NATURE 


[April 17, 1873 





Ld 


oinithologists have not yet investigated the question “ım the 
systematic way, and after the excellent example of painstaking 
and diligence set us by Dr Baldamus and Dr Rey” The 
editor, referring to a note on the Libenan Hippopotamus which 
appeared ın this periodical a month ago, states that the author 
has made a mistake in calling ıt a tzue hippopotamus, The 
context cleuly shows how the teim 1s meant, and it 1s an un- 
doubtel fact that the English name has a wider meaning than 
vis Latin equivalent Choeropsis is as true a hippopotamus as 
Rhinaster o1 Ceratorhinus are tinue rhinoceroses, and they are so 
undoubtedly in the Enghsh acceptation of the words, so we 
think Mr Newman too ready in discovering errors 


THE Canadian Naturalist and Qua~tely Journal of Sciences 
vol vu No 1 —The first paper in this number 1s one which we 
have alieady received ın a separate form, viz Principal Dawson’s 
Address as President of the Natural History Society of Montteal 
Ie discusses, (1) The present aspect of inquintes as to the intro- 
duction of genea and species in geological time (2) The 
growth of our knowledge of the Primordial and Laurenhan 
rocks anl theu fossils (3) The questions relating to the so- 
called glacial period This 1s followed bya paper on Some 
Results of the last Solar Eclipse, in which the author, Mr G 
F Armstrong, sums up briefly the results which have been ob- 
tained from the eclipses of 1865 and succeeding years, Ina 
paper on Cuba Mi G F Matthew makes some contributtons to 
our knowledge of the natural history of that land There1s a 
geological pape: on Huron County, Ontario, and another on the 
Mineral Region of Lake Ontario The last paper in the journal 
is the obituary notice of the late Prof Sedgwick, which appeared 
in NATURE 
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SOCIETIES AND ACADEMIES 
LONDON 


Geologists’ Association, Aprl 4.-— Professor Morns, 
F G S, vice-president, in the chair —“ On the Diamond Fields 
of South Afnca,” by Mr G C Cooper—-The theory of an 
igneous action upon the spot at whica tne diamonds are now 
found being the explanation required to solve the problem of 
their origin was opposea by the author who adduced facts from 
his observation in support of the oppesite conclusion He did 
not consider that the numerous trap dykes which characterise 
the South African Diamond Fields broke through the present 
surface, which, on the contrary, had been produced by the accu- 
mulation of materials brought by aqueous agency subsequent to 
the volcanic action which gave use to .he dykes These mate- 
rials consisted of a surface layer of red sand overlying a bed, 
from five to seven feet thick, of fragrrents of “hme and clay 
stone ,” and beneath this the diamantiferous marl or “ stuff” 1s 
reached Steatitic or magnesian matter forms a considerable 
pioportion of the “stuff” which it was contended may have 
been biought fiom magnesian rocks ata considerable distance 
by water and possibly by ice action, anc deposited in the hollows 
formed by the trap dykes, and that these magnesium rocks may 
have been the original matrix of the diamonds —-“‘On some 
Fossils from the Chalk of Margate,” by J W Wetherell The 
author had devoted some time and attention to the exploration 
of the chalk in the immediate neighbourhood of Margate, and 
had ob amed, as a resu t, a large number of species of fossils, a 
list of which was given, with remarks as to relative abundance 
In addition to many genera usually abundant in the Upper 
Chalk, Belemintella appears to be well represented in the 
Margate chalk, and ammonites are also found , but perhaps the 
most abundant fossil] 1s the Cosernopera globularis, which varies 
in sıze from that of a walnut to a pin’s head Crystals of selenite 
weie found as well as concretions of iron pyntes, but mimerals 
aie by no means common in the chalk of Margate 


Mathematical Society, Apul 1o-—-Dr Hurst, FRS, 
president, in the char —Prof Chfford made a few remarks 
in correction of a statement he had made at the March 
meetirg during the discussion on Mr Hayward’s paper 
on an eatension of the term asea— ir J W L Glasher 
then proceeded to iead a pape: or the calculation of the 
value of the theoretical umt angle to a great number of 
dzcimal places —The following papers (ım the absence of the 
authois) were discussed by Messrs Clifford, Cotterill, Merri- 
field, and the piesident —On systems of porismatic equations, 
algebraical and trigonometrical, Note on epicycloids and hypocy. 


cloids ; Lozus of point of concourse of perpendicular tangents to 
a cardioid ; Elliptic motion under acceleration constant ın direc- 
tion, Prof Wolstenholme, on the theory of a system of electri. 
fied conductors, On the focal Imes of a 1efracted pencil, Prof, 
J Clerk-Maxwell 


Royal Horticultural Society, March 26 —Special general 
meeting, Lord Alired Churchill in the chair —The business 
piactically consisted in the consideration of two bye laws pro- 
posed bytne Council The first, giving to all the fellows the 
right of vote by proxy (hitherto restricted to ladies), was rejected 
The second, impowering the fellows to elect to vacancies on the 
Council at a general meeting other than the annual general meet- 
ing, af more than nalf their numbei resign at any one time, was 
carried Great excitement and disorder was manifested thiough- 
out the prolonged discussions 

Aprl 2 —General Meeting, Mr W Saunders, FR S, in 
tke char —A communication was read from Mr Cocks, on 
budding vines It was shown (1) that the extirpation of all the 
buds of the budded plant gave the inserted buds a better chance 
of success by removing competition, and (2) that there was no 
advantage m inserting new buds ın the seats of those removed 

Scientific Committee, Dr J D Hooker, CB, FRS,m 
the char —Mr Smee exhibited lemons infested with Coccus 
Amonun, which caused the green colour of the unripe fimt to 
persist round the points of attachment, and myured the lemons 
for preserving purposes —The Rev M J Berkeley stated that 
the new potato disease described by Haluer m hus “ Parasiten- 
kunde,” was no doubt identical with the ‘‘copper-web ” of the 
asparagus-growers of the Isle of Ely It had been described as 
Ratzoctonta —Dr Hooker read a portion of a letter from Mr 
Woodrow, stating that a succulent composite, Motowa grandi- 
Jora, had a great reputation as a cure for hydrophobia in the 
neighbourhood of Bombay —Prof Thiselton Dyer pomted out 
that the seeds of the Sooly Qua were not identical with those of 
Lufa acutingula , they much more resembled those of Zufa 
CoV pltaca 

April 6 —Special general meeting, Lord Alfred Churchill in 
the char —-The following new members of Council were elected 
on the proposition of Lord Strathmore —Viscount Bury, M P, 
Hon R Chetwynd, Mr Hardcastle, M P , Sir C Lindsay, Mr 
W A Lindsay (Secretary), Sir A Slade, Mr Hellock, Mr A 
Smee, Mr H Lattle, Mr R Wanner 


Institution of Civil Engineers, April 8 —Mr T Hawksley, 
president, :n the chair The paper read was ‘*On the Rise 
and Progress of Steam Locomotion on Common Roads,” 
by Mr John Head. Assoc Inst C E , and was divided into four 

arts —I Road locomotives for conveyance of passengers, also 
ocomotives for use on tramways 2 Road locomotives for con- 
veyance of goods, heavy weights, &c , also steam road rollers 
3 Locomotives for use in agricultural operations, steam plough- 
ing, &c a Locomotives for military purposes 


Cambridge Philosophical Society, March 3 —Notes on 
the Hipporotamus, byMr J W Clark The author exhibited 
the mounted skeleton, and some portions of the visceral ana- 
tomy, of the female hippopotamus which died ın the London 
Zoological Gardens in January 1872, and made some remarks 
on the spec-mens —-‘‘On the Forammmifera and Sponges of the 
Cambridge Upper Greensand,” by Mr W J. Sollas The 
author described the green grams abundant ın the formation, and 
showed thas, like those in many other rocks, they were to a 
large extent the casts of forammmifera He then discussed the 
formation of the so-called coprolites, and showed that in a great 
number of mstances these nodules were phosphatised sponges, 
just as the flints of the chalk were silicified sponges He thought 
that the phosphate of lime might have been derived from the 
erosion of volcanic rocks ın the south of Scotland which had 
been brought by a current from the north —‘‘On a Boulder in 
a coal seam, South Staffordshire,” by Mr. Bonney This boulder, 
found in the black coal of the Cannock and Rugeley Colliery, a 
seam nearly 3 yards thick, weighed 13 lbs 132 0z, was about 
Igin m guth either way, and about 4iin thick, it was of a 
compact grey quartzite, apparently identical with one of the 
rarities in the Bunter conglomerates of the district He con- 
sidered that the boulder, which was quite solitary, had been 
brought to 1ts present position (piobably during a flood) entangled 
in the roots of a tree—and discussed the bearings of its occur- 
rence upon the physical geography of England in the carboni- 
ferous and triassic times, 
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Literary and Philosophical Society, April r —R Angus 
Smith, PhD, F RS, vice-president, in the chair ‘‘ Note on 
an Observation of a small black spot on the sun’s disc,” by 
Joseph Sidebotham, F R A S On Monday, March 12, 1849, our 
late member Mr G L Lowe and Isaw a small circular black 
spot cross a portion of the sun’s disc We were trying the 
mounting and adjustments of a 7m _ reflector we had been 
making, and used an ink box between the eye-prece and the 
plane speculum At first we thought this small black spot 
was upon the eye-piece, but soon found it was on the sun’s 
disc, and we watched its progress across the disc for nearly 
half-an-hour The only note in my diary ıs the fact of the spot 
being seen-- no time 1s mentioned, but if I remember nghtly, it 
was about four o'clock in the afternoon —Mr Baxendell said 
in a letter which Mr Sidebotham had rece:ved from Prof 
Hamilton L Smith, of Ifobart College, Geneva, New York, the 
writer suggests the use of iron or bell metal specula, coated 
with nickel, for reflecting telescopes He says, ‘I ground 
and prepared a bell metal speculum, which I coated with nickel, 
and this, when polished, proved to be more reflective (at least 
I thought so) than speculum metal The two objects which I 
sought were—first to have a polished surface unattackable by 
sulphwetted hydrogen (this, for example, ıs not injured by 
packing with lucifer matches), and secondly, for large specula, 
doing most of the work by the turning-tool and lathe I really 
think a large, say 3 ft mirror, coated with mickel, but cast of 
iron, and finished mostly in the lathe, while 1t would not cost the 
tenth of a simular sized speculum metal, would be almost equal 
to silvered glass of the same size, and vastly more enduring as 
to polish —-Prof Wilhamson, F R S , referring to Mr Binney’s 
remarks at the meeting of March 4, said —-M: Binney, after 
pointing out that I had identified a certain type of stem-structure 
with Aste; ophyliites, and that Prof Renault had discovered the 
same structure m SfAcnophyllum, Mr Binney proceeds to say, 
“I am not in possession of the facts from which the two learned 
professors came to such diffrent conclusions, but I am inclined 
to consider the singular little stem as beionging to a new genus 
until th. leaves of Sphenophyllum or csterophyllites are found 
attachet tout When this comes to pass of course there can be 
no doubt of the matter” I have italicised the two important 
points in the preceding quotation In the first place I cannot 
understand how Mr Binney has overlooked my statement, made 
primarily in the Proceedings of the Royal Society, and repeated 
m the last number of the Proceedings of your meeting of 
February 4, that I Aadgot a number of eaquisite examples, showing 
not only the nodes éu¢ wsfivils of the linear leaves so charac- 
teristic of the plant” These leaves I have obtained attached to 
the stems in question ın at least a dozen examples Secondly, 
Mr Binney considers that my conclusions and those of my 
fiend Prof Renault are d:fercnt, whereas they mutually sustain 
each other in the strongest possible manner E W. Binney, 
F RS, smd that after having heard Prof Williamson’s remarks 
his opmton expressed at the meeting of the Society on March 4 
last was not altered 


GLASGOW 


Geological Society, March 27 —Mr James Thompson, 
F G.S, vice-president, in the char—Mr David Robertson, 
F GS, read some further notes on the post-tertiary fossiliferous 
beds of the West of Scotland IIe first alluded to the brick- 
clays at Jordanhill, about a mile to the north-west of Partrick, 
and 145 ft abovethe present sea-level The clay here 1s wrought 
to a depth of from 12 to 20ft, ın some placcs rather more 
One point of interest in examining the clays of this locality 1s 
the position m which the shells of the common mussel (Mytelus 
edulis) are found This mollusc 1s commonly thought to have 
its zone or p»sit1on near the sur‘ace, and to he above the post- 
pliocene Arctic shells m the clays of the Clyde district This 
ne doubt is frequently the case, but it also occurs at greater 
depths, and overlaid by Arctic shells Here it 1s found at a 
depth of 14 ft, while at a httle distance in the same field Arctic 
shells occur within 6ft of the surface. Another feature of 1n- 
terest in the clays of this neighbourhood 1s the presence of por- 
tions of oak trees, some of considerable magnitude Such 
pieces of oak, it 1s well known, are abundant in the peat of 
every district, but he was not aware of their having been pre- 
viously found associated with Arctic shells mn the clays of any 
part of the country --Mi Robeitson then described the cuttings 
of the Maryhill Gasworks and Stobcross Railway, giving par- 
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ticulars of the beds exposed, especially in the latter, where mte- 
resting sections of boulder clay, gravel, sand, and laminated clay 
have been Jaid open during the excavations now m progress 

The animal remams are sufficient to show the truly marne 
character of the devout —Mr John Young reid a paper on the 
probable derivation of certain boulders fod m the til near 
Glasgow He said the great majority of the boulders im the till of 
the Glasgow distric* had evidently been derived from tracts that 
lay tothe west and north-west of the city At the same time 
if was interesting to note that the 1ce which had travelled over 
the district had not proceeded exclusively from western o1 north- 
western sources, as the glaciated surface Jately discovered at 
Possil clearly proved There the rock ıs striated both fiom a 
north-west and a north-east direction, and he showed that the 
mineral constituents of the till quite corresponded with and 
confirmed these var.ations observable in the stiie 


MONTREAL P 


Natural History Society, Jan 27 —Dunng the past sum- 
mer Mr J. Richardson, of the Geological Survey of Canada, 
has made unusually laige collections of the fossils, minerals, and 
other objects of interest from Vancouver and Queen Charlotte 
Mr A R C Selw.n said that these collections estab ish con- 
clusively the fact that the coal fields of the two islands belong 
to the same geological horizon [In each case the coal fields me 
of the same age as tne chalk formation of Euope an 1 elsewhere 
Further, the coal of Queen Charlotte Islan1 1s found to be a 
true anthracite, aid it 1s the first instance on record of the occur- 
rence of anthracite in formations, as new as the chalk The coal 
seams of Vancouver rest directly upon crystall:ne rocks, m which 
hmestones predommate Mr Richardson estimates the Comox 
coal field, in Vancouver, to have an mea of 300 squate miles 
It is undeilaid by coal seams of from 2 to 1oft m thickness, 
which would probably yield an average of 11,840,000 tons per 
square mile The total production of this field, to a depth of 
1,500ft from the surface, 1s computed to be about 3,552 
milhons of tons The Nanaimo coal field has an estimated area 
of gO square miles, and contains three or more seams of fiom 3 
to 10 ft ım thickness Specimens of carvings in woo | and stone 
made by Queen Charlotte Islanders were exhibited These 
evince considerable constructive ability, and are almost m- 
variably of a grotesque character —Mr Billings gave a 
description of the distribution of the cretaceous 1ocks of 
North America, Ife then called attention to some of the 
characteristic fossils of the Vancouver and Queen Charlotte 
strata, and showed z series of some of the most striking speci- 
mens Among these were large ammonites, nautili, and various 
marine shells, of the same geneia for the most part cs those 
which are frequent n the European chalk formation Ie re- 
marked that in the >resent collection he had not detected any 
remains of large reptiles, or any sea urchins, both of which are 
common in the cretaceous rocks of other localities 


PHILADEI PHIA 


American Philosophical Society, September 20, 1872 — 
The following papers were read by Prof. E D Cope—Third 
account of Vertebr.ta from the Budger Eocene , notices of new 
extinct Vertebrata from the upper wateia of Bitter Creek, Wyo- 
mung , from the upper waters of Bitter Creek, Wyoming, “On the 
existence of Dinosauria m the transition beds of Wyoming Tere 
uitory ” In the last it was shown that the coal seues of Bitter 
Creek belonged to the cretaceous formation —Prof Houston 
described a sensitive waterfall in Pike Co , Pennsylvama ~-Prof 
Chase communicated observations on some new planetary and 
stellar distances 

October 18 —T wo papers from Prof Cope were read, v'z “On 
anew Genus of Vertebiata from the Upper Green Rive: Basin,” 
and descriptions of new extinct 1eptiles from the same The 
former embraced the description of a new genus of Zemnzde or 
allied group, having the dental formula 2—1 -2—3 

November 1 —Prof Lesley presented a record of authentic data 
respecting fourteen oil wells in West Pennsylvania —Prof Chase 
presented a paper, ‘A first approximation to a normal curve 
of temperature in the northern regions of the continent — 
Aubury If Smith described his observations on the suo-alpire 
botany of the north shore of Lake Superior, and ofits absence m 
the Lake Nibbegong iegion farther north, which he had explored 
in 1872, which he bcheved was due to the greater coldness of the 
waters of Lake Superior-—Dr Leconte gave a hygrometri. 
explanation for the phenomenon, believing simular ones known 
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to him to depend on the difference between dry continental ar, 
and damp winds from sea coasts 

November 15 —Mr Gabb described the results attained ın tabu- 
Jating Miocene fossils from Santo Domingo He described 217 
extinct and 19 living species, the latter found on both sides of 
the barrier of Central America, which 1s capped by Miocene rocks 

December 20 —Prof Cope read a paper on the zoologi- 
cal regions of the earth, and especially those of North 
America, agreeing as to the first with Drs, Sclater and 
Wallace in the mam, adoptmg the Australan, Neotropical, 
Ethiopian, Neoarctic, and Palzeartic (including Palzetropical of S, 
and W ), stating that all the southern continents present marked 
distinguishing characters In North America he adopted the 
Pacific, Lower Californian, Sonoran, Cential, Eastern, and 
Austroriparian, which in the main agreed with those of Baird, 
the last being the southern part of his eastern, as far north as 
the isothermal of 773 F The subdivisions were the Floridan, 
Louisianian, and Texan , those of the eastern after Allen, Caro- 
Imian, Alleghanian, Canadian, and Hudsonian —Prof O C. 
Marsh gave an account of his discoveries in the Rocky Moun- 
tains since 1870, which included the first American Chiroptera , 
Marsupials, low forms of Quadrumana, birds with biconcave 
vertebræ, and several species of a new order, Dinocerata allied to 
the Proboscedia, but with horns and canine teeth 

January 3 —Prof. P Fraser read a paper on a hydraulic prob- 
lem, near Bethlehem Penna. 


i CALIFORNIA 

Academy of Sciences, Dec. 18, 1872 “On the Parasites 
of the Cetaceans of the N W coast of America, with Descrip- 
tions of new Forms,” by W H. Dall, U S Coast Survey 
Among the parasites most widely known as infecting the 
Cetacea, two classes may be recognised, viz., those which are 
true parasites, deriving their subsistence from the animal upon 
which they are found, such as the Pycnogonoids and Cyami, 
and those which are merely sessile upon the animal, and 
derive no nourishment or other benefit from ıt which might not 
equally well be furmshed by an inanimate object, such as the 
various cirripedes, 

VIENNA 


I R Geological Institute Jan 21 —‘‘ Fossil Remains of 
Sirenoide found in the Venetran Territory,” by Ach Barone de 
Zigno Besides the ribs and other bones of Halithertum which 
had been discovered many years ago in the upper tertiary beds 
of the Venetian Alps, the author succeeded in gathering a very 
rich collection of different species of Sirenoidze in the lower 
tertiary beds (with Serpula spiurulea) of the Monte Zuello, near 
Montecchio, and in the glauconitic limestone of the basin of 
Belluno The glaucomitic strata of this basin had been 
taken till now for Eocene , but fossils found therein by Jaramell: 
—as Clypeaster placenta Des, Scutella, Subretunda Lam, &c 
—prove that they are of Miocene age —‘‘On the Eruptive 
Rocks of Styria,” by R von Drasche The author gives an 
accurate petrographical analysis of the different eruptive rocks of 
Southern Styria, which by former observers had been taken for 
older porphynies, but which M Stur has proved to be of 
tertiary age They are andesites and trachytes Some of 
these rocks resemble indeed very much older porphynies, and 
prove again the difficulty of discern.ng by mere petrographical or 
chemical properties eruptive rocks of different geological age.— 
A Redlenbacher presented a memoir on the Cephalopods 
ot the Gosau-strata of the Alps Since the last publications 
on this matter by Fr. von Hauei, the number of species in our 
collections has more than doubled Only eight of them are 
identical with species out of ncn-Alpme cretaceous strata, and 
they belong all to Senonian beds 

Feb 18 —M Tschermak gave an accmate description of the 
slates, quartzites, and limestones, alonga section through the so- 
called Graywacke Zone of the North-eastern Alps, m the vicinity 
of Retchenau and the Semmenng mountain These rocks had 
been thought to belong to the Silurian formation, but im the 
opmion of M Tschermak part of them were of a sull older age 
The study of the oldest sedimentary slates and other rocks of 
the Alps, promises, he thinks, vatuable information about the 
genesis of the crystalline slates—-M Fr Foetterle “On the 
copper and tron ores of Ferriere m the province of Piacenza, m 
Italy” The valley of the Nure, extending from Piacenza m a 
south-west duection mto the central part of the Appenmes, m 
the upper part of its course is bounded by high mountam ranges, 
which consist of grey sandstones, alternating with bitummmous 
slates and marls, They belong tothe so-called macigno (Vienna 


and Carpathian sandstone) and are probably of Eocene age In 
the highest parts of the valley, in the envuons of Bol and 
Feruere, the macigno 19 traversed by numerous masses and 
dykes o; an eruptive rock which 1s partly gabbro, consisting of 
large crystals of amphibol and feldspar, and partly serpentine, 
These eruptive rocks are of a more recent age than the macigno, 
which 1s very much altered by contact with them Partly m the 
eruptive rocks and partly in the adjacent altered macigno are to 
be found masses of copper- and 1ron-pyrites, and of magnetic 
iron ores , they form boulders of some size, but nowhere regular 
layers or vens The mines which have been opened to gain 
these ores, M., Foetterle thinks, promise no great success — 
O Feistmantel on the relations between the carbomiferous and 
the Permian formations in Bohemia In some of the Bohemian 
coal-basins, eg that of Radowenz at the foot of the Riesenge- 
birge, ın the north-western environs of Prague, in the basin of 
Pilsen, &c , two layers of coal are known, both accompanied by 
vegetable rema'ns of a pure carboniferous type, but the strata 
between these layers contain remains of fishes, as Xenacanthus, 
Acanthodes, Paleomscus, &c, which belong to the Permian 
fauna The author concludes that the upper coal layers of the 
Bohemian coal-basins belong to the Permian formation, and the 
lower only to the carboniferous formation, and that both for- 
mations are most intimately allied by their identical flora 
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` THURSDAY, APRIL 17 
LINNEAN Society, at 8 —Burmese Orchrdeæ, from the Rev C P Parish 
Prof Reichenbach —Perigynium of Carex Prof McNab 
CHEMICAL Society, at 8-—On Heat produced by Chemical Action Dr, 
Debus, FRS 
NUMISMATIC SOCIETY, at 7 
ZOOLOGICAL SOCIETY, at 4 
SUNDAY, APRIL 20 
SUNDAY Lecture SOCIETY, atq-—The Lheory of Wind Instruments Dr 


tone 
MONDAY, APRIL 21 
LONDON INSTITUTION, at 4 — Elementary Botany Prof aay 
GEOLOGISTS’ ASSOCIATION, at 8 —Visit to Museum of Practical Geology 
TUESDAY, APRIL 22 
ROYAL INSTITUTION, at 3 ~Music of the Drama Mr Dannreuther, 
INSTITUTION OF Urvit ENGINEERS, at 8 —Discussion on Mr Heaa’s paper 
on Steam Locomotion on Common Roads —-On the Delta of the Danube, 
aa the Provisional Works erected at the Sulina Mouth —Sir C A 
arte 
Anke poLsGicad Socigety, at 8 —Religious Beliefs of Opbois or Santeux 
Indiars resident in Manitoba and at Lake Winnepeg A P Reid, M D— 
Danish aspect of the Nomeaclature ot Cleveland Kev J C Atkinson ~- 
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SCIENTIFIC ENDOWMENTS AND BEQUESTS 


Ss weeks ago we published the notice issued by 
Trinity College, Cambridge, respecting a Fellow- 
ship offered by that corporation for Natural Science, in 
which Zoology 1s one of the subjects by which it may be 
obtained Candidates are required to send to the electors 
“any papers which they may have published contaming 
original observations, 01 experiments, or discussions of 
scientific questions, ot any simular matter in manuscript,” 
and they “will be hable to be examined tn the subjects of 
their papers and in subjects connected with them, or in 
the branch of science to which they refer ” 

A fortnight ago, a New York correspondent gave us 
the details of a munificent bequest made by Mr John 
Anderson, a wealthy merchant of that city, to Prof 
Agassiz, and through him tothe University of Cambridge, 
Massachusetts, of Penikese Island, situated about 170 
miles east by north of New York, and 12 miles south of 
Boston, on the New England coast, as a station for the 
study of Practical Zoology, mainly marine, Finding that 
pecuniary aid was also absolutely necessary to put the 
whole in working order, Mr Anderson, with a libera- 
lity almost unprecedented, put §0,000 dollars at Prof 
Agassiz’s disposal, “as a nucleus for a permanent en- 
dowment fund” in the formation of his Marine Natu- 
ralists’ School 

The above cited cases are two of the most important 
steps that have been taken of late to advance the 
thorough study of zoology either in England or America, 
but the method employed by the one to arrive at this 
result 1s so different from that adopted by the other, that 
the question may well be asked, which of the two in the 
Jong run will produce the most satisfactory results’ Is 
it better, as done by Trinity College, to offer considerable 
and substantial rewards to students of promise, or, as in 
the case of Mr, Anderson’s gift, to simply place undoubt- 
edly great facilities in the way of untried beginners on 
the subject ° 

Notwithstanding the extreme liberality shown by Mr 
Anderson in his bequest, we cannot help feeling that 
most of the previous attempts that have been made to 
advance science by providing increased facilities for 
work, without at the same time improving the general 
prospect of a sufficient livelihood for those who devote 
the whole or the most of their time to 1t, have met with 
but little success, and perhaps there ıs nothing more 
disappointing to those who are anxious for the progress 
of the subject, to see the way in which establishments 
excellently planned at great cost, are often almost at a 
standstill for want of their most important element— 
pupils Such a method -of procedure, if numbers are 
obtained, 1s hkely but to produce an assemblage of ama- 
teur students, whose work, as it must be from the lack of 
sufficient stimulus to great mental effort, 1s poor from its 
want of thoroughness, and therefore compaiatively useless 
in the long 1un, only encumbering the subject and leading 
lookers-on to suppose, from the few results arrived at, 
that the science 1s not worthy of deeper consideration 
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Zoology and Biology generally have suffered much already 
from such kind of work> 

The tendency of all observation as to the origin and 
development of the sciences which are now firmly esta- 
bhshed, 1s to prove quite clearly that what was required 
in each of them to give it a start, and make it continue 
to advance rapidly, was that ıt should have a practical 
beaiing of some kind or another There cannot be the 
least doubt that the rapid advances which have occurred 
in the study of electricity, and the large number of valu- 
able discoveries and impoitant laws that have been found 
out concerning 1t, are but the expression of the mercan- 
tile value of the telegraph system as ıt now exists, the 
forensic and manufacturing importance of chemistry has 
in great measure raised it to the important position it 
now holds, and the money voted fo: the observations of 
the transit of Venus ıs indirectly connected with the m- 
portance of astronomical observation in facilitating navi- 
gation But it ıs not at all easy to show clearly that 
there are any direct practical results to be arrived at from 
the study of zoology, the knowledge of the facts that 
our iclationship with the higher apes is more ın- 
timate than has been till lately supposed, and that 
we must consider an Ascidian as the Noah of our 
zoological pedigree, may be of interest to many as cu1ious 
results, but they do not lead to or suggest fresh methods of 
action on the part of anyone, and cannot otherwise be made 
profitable. Consequently other means must be em- 
ployed to cause the science to progress m a manner which 
does credit to the large number of new facts which are 
continually being brought forward, and the method 
adopted by Trinity College is one which piomuses the 
best results That the prospect of a Fellowship 1s 
a strong inducement to work 1s undisputed, and what all 
biologists would like to see, is a little moie willingness on 
the part of other colleges in both Universities, to give 
them to deserving students of the subject Some profess 
to place natural science on the same footing as the other 
University final examinations, with regard to pecuniary 
rewards, but it 1s very seldom, scarcely ever indeed, that 
we have the opportunity of recording ın our columns any 
elections to natural science fellowships. As long as 
classics hold the position that they do~one matntained 
only by the funds and appointments which, but from an 
excessive and short-sighted conservatism, would have 
been m great measure diffused in other directions long 
before now, no complaint can be made of the compara- 
tively non-practical bearing of zoology and comparative 
anatomy, for though classics may be a good mental 
training, so 1S the latter, and the study of the former has 
certainly not a more practical bearing, 

The principle on which the election to the New Trinity 
Fellowship 1s to be conducted, 1s evidently the result of 
mature consideration and experience, partly no doubt 
arrived at after the unsuccessful experiment in the same 
direction a little more than two years ago, 1n which it was 
made too evident that a simple examination on the 
subject could not ensure the discovery of a genuine 
Zoologist A much more successful result may be 
anticipated from the new system of election, for it 1s 
difficult to believe that any candidate, who at the time 
of election has completed sufficient good work to satisfy 
the electors, can possibly, on account of its intrinsic 
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interest when he has arnved so far, give up the further 
pursuit of scientific work When the governors of any 
institution can bring men up to this point, and can 
then supply them with the necessary means, they may 
consider that their work 1s finished 
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CLERK-MAXWELDS ELECTRICITY AND 
MAGNETISM 


A Treatise on Electricity and Magnetism. By James 
Clerk-Maxwell, M A, F R S., Professor of Experimental 
Physics in the University of Cambridge (Clarendon 
Press Series, Macmillan & Co, 1873 ) 


N his deservedly celebrated treatise on “ Sound,” the 
late Sir John Herschel felt himself justified in saying, 

“Tt 1s vain to conceal the melancholy truth We are fast 
dropping behind. In Mathematics we have long since drawn 
the rein and given over a hopeless race” Thanks to Her- 
schel himself, and others, the reproach, if perhaps zken just, 
did not long remain so Even in pure mathematics, a sub- 
ject which tll lately has not been much attended to ın Bri- 
tain, except by a few scattered specialists, we stand at 
this moment at the very least on a par with the é/efe of the 
enormously disproportionate remainder of the world The 
discoveries of Boole and Hamilton, of Cayley and Syl- 
vester, extend into limitless regions of abstract thought, 
of which they are as yet the sole explorers In apphed 
mathematics no living men stand higher than Adams, 
Stokes, and W Thomson Any one of these names 
alone would assure our position in the face of the world 
as regards triumphs already won ın the grandest struggles 
of the human intellect But the men of the next gene- 
ratron—the successors of these long-proved knights—are 
beginning to win their spurs, and among them there 1s 
none of greater promise than Clerk-Maxwell He has 
already, as the first holder of the new chair of Experi- 
mental Science ın Cambridge, given the post a name 
which requires only the stamp of antiquity to raise it 
almost to the level of that of Newton And among the 
numerous services he has done to science, even taking 
account of his exceedingly remarkable treatise on “ Heat,” 
the present volumes must be regarded as pre-eminent 

We meet with three sharply-defined classes of writers 
on scientific subjects (and the classification extends to all 
such subjects, whether mathematical or not) There are, 
of course, various less-defined classes, occupying inter- 
mediate positions 

First, and most easily disposed of, are the men of calm, 
serene, Olympian self-consctousness of power, those upon 
whom argument produces no effect, and whose grandeur 
cannot stoop to the degradation of experiment! These 
are the œ ror: reasoners, the metaphysicians, and the 
Paradoxers of De Morgan 

Then there is the large class, of comparatively modern 
growth, with a certain amount of knowledge and ability, 
diluted copiously with self-esteem— haunted, however, by 
a dim consciousness that they are only popularly famous 
—and consequently straining every nerve to keep them- 
selves in the focus of the public gaze These, also, are 
usually, men of “paper” science, kid-gloved and black- 
coated—with no speck but of nk 

Finally, the man of real power, though (to all seeming) 
perfectly unconscious of it—who goes straight to his 
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mark with irresistible force, but netther fuss nor hurry— 
reminding one of some gigantic but noiseless “crocodile,” 
or punching engine, rather than of a mere human being. 

The treatise we have undertaken to review shows us, 
from the very first pages, that ıt 1s the work “f a typical 
specimen of the third of these classes Nothing 1s as- 
serted without the reasons for its reception as truth beng 
fully supplied—there ıs no parade of the immense value 
of even the really great steps the author has made—no 
attempt at sensational writing when a difficulty has to be 
met, when necessary, there is a plain confession of igno- 
rance without the too common accompaniment of a sick- 
ening mock-modesty We could easily pomt to whole 
treatises (some of them in many volumes) still accepted 
as standard wcrks, m which there is not (throughout) a 
tithe of the origmality or exhaustiveness to be found in 
any one of Maxwell’s chapters. 

The main object of the work, besides teaching the ex- 
perimental facts of electricity and magnetism, 1s every- 
where clearly mdicated—it is simply to upset completely 
the notion of actzon at a distance Everyone knows, or 
at least ought to know, that Newton considered that no 
one who was capable of reasoning at all on physical 
subjects could admit such an absurdity and that he 
very vigorously expressed this opinion The same negation 
appears prominently as the guiding consideration in the 
whole of Faraday’s splendid electrical researches, to 
which Maxwell throughout his work expresses his great 
obligations The ordinary form of statement of Newton's 
law of gravitation seems directly to imply this action at a 
distance , and thus it was natural that Coulomb, in stating 
his experimental results as to the laws of electric and 
magnetic action which he discovered, as well as Ampère 
in describing tnose of his electro-dynamic action, should 
state them in a form as nearly as possible analogous to 
that commonly employed for gravitation 

The researcnes of Poisson, Gauss, &c , contributed to 
strengthen the tendency to such modes of representing the 
phenomena, and this tendency may be said to have cul- 
minated with the exceedingly remarkable theory of electric 
action, proposed by Weber 

All these very splendid investigations were, however, 
rapidly leading philosophers away towards what we can- 
not possibly acmit to be even a bare representation of 
the truth It is mainly to Faraday and W Thomson 
that we owe our recall to more physically sound, and 
mathematically more complex, at least, if not more beaut- 
ful, representations The analogy pointed out by Thom- 
son between a stationary distribution of temperature in a 
conducting solid, and a statical distribution of electric 
potential in a non-conductor, showed at once how results 
absolutely idertical in law and in numerical relations, 
could be deduced alike from the assumed distance-action 
of electric particles, and from the contact-passage of heat 
from element to element of the same conductor 

But we must give Maxwell’s own frank and ample 
acknow.edgment of his debt to these two men 

“ The general complexion of the treatise differs con- 
siderably from that of several excellent electrical works, 
pubushed, most of them, in Germany, and it may appear 
that scent justice 1s done to the speculations of several 
eminent electricians and mathematicians One reason 


of this is that before I began the study of electricity J 
resolved to read no mathematics on the subject till I had 
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first read through Faraday’s ‘Experimental Researches | valuable additions to our knowledge which these volumes 

on Electricity ’ I was aware that there was supposed to | contain Ther author has, as it wele, flown at every- 
3 

be a difference between Faraday’s way of conceiving phe- thing ,—and, with immense spread of wing and power of 


nomena and that of the mathematicians, so that neither eal ke has hunted dowa. i all d 
he nor they were satisfied with each others language | 0C% ne has hunted cown his victims in ali quarters, an 


I had also the conviction that this discrepancy did not | from each has extracted something new and invigorating 
arise from either party being wrong I was first con- | —for the intellectual nourishment of us, his readers 
vinced of this by Sir William Thomson, to whose advice The followmg points, however, appear to us to be 
and assistance, as well as to his published papers, I owe | especially (we had almost said exceptionally) worthy of 
most of what I have learned on the subject. HOE aes 


“ As I proceeded with the study of Faraday, I perceived ; 
that his method of conceiving the phenomena was also a 1 Thouga not employmg the Quaternion Calculus, 


mathematical one, though not exhibited in the conven- Maxwell recognises its exceeding usefulness in exhibiting 
tional form of mathematical symbols I also found that | (merely by the extraordinary simplicity and comprehen- 
these methods were capable of being expressed in the | siveness of its notation) the mutual relations of various di- 
ordinary mathematical forms, and thus compared with rected, or vectol, quantities , together with their derivation 


those of the professed mathematicians i 
“For instance, Faraday, ın his mind’s eye, saw hnes of from scalar quantities, such as potentials, by the use of 


force traversing all space where the mathematicians saw | the Hamiltonian V, the operator whose square is the 
centres of foice attracting at a distance Faraday saw a | negative ol the scalar operator in Laplace’s equation. 
medium where they saw nothing but distance Faraday | There can be little doubt that in this direction must lie 
sought the seat of the phenomena ın ical actions going | the next grand simplification of the somewhat complex 
on m the medium, they were satisfied that they had found | nathematics of electro- dyaamuc investigations 
itina power of action at a distance impressed on the orienton of lectie Pirra $ 
electe fluids,” 2 erfia, fust clearly pointed 
out by Helmholtz and Thomson, 1s here developed in a 
It certainly appears, at least at first sight, and in com- | most splendid style The mechanism whose inertta has 
parison with the excessively simple distance action,a very | to be overcome before a steady current ot electricity can 
formidable problem indeed to investigate the laws of the | bestarted or stopped in a conductor, and which opposes a 
propagation of electric or magnetic disturbance m a | resistance exactly analogous to the mertia equivalent of 
medium And Maxwell did not soon, or easily, arrive at | an ordinary tram of wheels, is treated by means of the 
the solution he now gives us. It 1s well-nigh twenty | general equations of motion in the forms given respec 
years since he first gave to the Cambridge Philosophical tively by Lagrange and by Hamilton Maxwell has 
Society his paper on Faraday's Lines of Force, m which adopted fiom Thomson and Tats * Natural Philosophy ” 
he used (instead of Thomson’s heat-analogy) the analogy | the idea of commencing with the impulse required to 
of an imaginary incompressible liquid, without either | produce a given motion of a system, and has developed 
ine1tia o1 internal friction, subject, however, to friction in this wiy the general equations ın a form suitable for 
against space, and to creation and annihilation at certam | clecttic problems where the mechanism 1s as yet entirely 
sources and smks The velocity-potential m such an | unknown 
imaginary fluid ıs subject to exactly the same conditions 3 The chapter dealing with £lectrolysis we may 
as the temperature in a conducting solid, or the potential | specially refer to, as containing, not merely an admirable 
in space outside an electrified system In fact the so- | summary of what was previously known but also, several 
called equation of continuity coincides in form with what | new ideas apparently of great value 
is usually called Laplace’s equation In this paper | 4 Another curious feature of the work is the amount 
Maxwell gave, we believe for the first time, the mathe- | of labour bestowed upon the exceedingly use'ul, but diy 
matical expression of Faraday’s Electro-tonic state, and | and uninteresting, pursuit of accuracy in the tracing of 
greatly simplified the solution of many important etec- | the forms of Zz#s of Force anddeterminations of stren sths 
trical problems Since that time he has been gradually | of electric and tle: tro-magnetic fields, and their deviation 
developing a still firmer hold of the subject, and he now | from uniformity under various conditions, some of eaces- 
gives us, Ina carefully methodised form, the results of his | sive complexity For the theory of the newer instru- 
long-continued study | ments, especially Thomson’s electrometers and galvano- 
A sentence like the following has a most cheering effect ; meters, and also for their applicability to problems in 
when we meet with it in a preface , and we need only add | quite different branches of physics, these iesults are very 
that our author has been thoroughly successful in the | valuable 
endeavow he promised — | 5 Another feature ın which this differs from all but a 
“I shall avoid, as much as I can, those questions | very few of the very best scienufic works 1s the particular 
which, though they have elicited the skill of mathe- | care bestowed upon the modes of measurement, the units 
maticians, have not enlarged our knowledge of science” | employed, and the Vemenszons (in terms of these units) of 
He might with truth, and with propriety, have added | the various quantities treated of—such as, for instance, 
that he would also avoid, as far as possible, those so- | Electric Quantity, Electric Potential, Electric Current, 
called experimental illustrations which requue in the | Electric Displacement, &c 
operator training akin to that of a juggler, and which are 6 The subject of Aldectric Images 18 developed at 
calculated to mystify, and to retard the progress of, the | considerable length, and the reader 1s led up by easy steps 
real student, while gratifying none but the mere gaping | to a sketch of the grand problem which, though solved in 
sight-seer simple finite teims a quarter of a century ago by Thom- 
Itis quite impossible m such a bnef notice as this to son, has remained unnoticed till very recently, viz, the 
enumerate more than a very few of the many grand and | statical distribution of electricity upon a spherical bowl. 
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7 The subject of Spherical Harmonics (Laplace's co- 
efficients) ıs also treated at some length, and in a some- 
what novel way; which leads to one of the quaternion 
methods of attack though without actually employing that 
calculus itself. 

8 Further, thereis grven, for the first tıme, the complete 
solution of the problem of Jaductzon of Currents in a disc 
rotatmg ın the magnetic field, taking account of the 
mutual action of the currents on one another—a condition 
which very materially imcreases the difficulty of the 
problem The result is a very curious one, and it 
appears especially curious when we compare the very 
simple, almost homely, methods employed by Maxwell 
with the elaborate analysis by means of which Jochmann 
and others, some years ago, attacked the incomplete and 
(comparatively) easy statement of the problem where the 
mutual action of the currents 1s not taken account of 
This piece of work is worthy of being placed beside that 
of Thomson, referred to under (6) above, as among the 
very best things ever done in Mathematical Physics. 

9. The ratio of the electro-magnetic to the electrostatic 
unit of electricity 1s a Velocity whose absolute value 1s 
independent of the magnitude of the fundamental units 
employed. This has been shown by Maxwell to be the 
velocity with which waves of transverse vibration will be 
propagated in the medium whose stresses &c, account on 
his theory for the apparent action at a distance. Neither 
the velocity of light in free space, nor the ratio of the 
electric units, 1s certaz#/y known as yet within five or six 
per cent, but it is assuredly a most striking fact that (in 
millions of metres per second) three of the best determi. 
nations of the former of these quantities give 

314, 308, 268, 
while apparently equally good determinations of the latter 
give 

311, 288, 282. 

Such approximation is evidently much more than a 
mere fortuitous coincidence, it shows that a great step 
has been taken in the grand question of the connection 
between radiation and elecirical phenomena, 

Having said so much in hearty admiration of this noble 
work, a work which will do more to raise our country in 
the eyes of really competent judges than cartloads of 
more pretentious publications, it ıs only natural to seek 
some of its defects, There are spots on every sun, and 
they are, as phenomena, sometimes more instructive and 
therefore moie worthy of observation than the sun itself, 
But, as they are not visible save to those whose eyes can 
bear the full glare of the glowing orb, and who therefore 
do not require our aid, 1t1s unnecessary to point them out 
Such a proceeding would be mere pandering to that 
miserable form of envy which leads inferior minds to 
gloat over the defects of their superiors 

The concluding section of the work 1s particularly well 
fitted to terminate our article. 


“ We have seen that the mathematical expressions for 
electrodynamic action led, in the mind of Gauss, to the 
conviction that a theory of the propagation of electric 
action in time would be found to be the very keystone of 
electrodynamics Now we are unable to conceive of 
propagation in time, except either as the flight of a mate- 
rial substance through space, or as the propagation of a 
condition of motion or stress in a medium already existin 
in space Inthe theory of Neumann, the mathematica 
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conception called Potential, which we are unable to con- 
ceive as a material substance, 1s supposed to be projected 
from one particle to another, in a manner which 1s quite 
independent of a medium, and which, as Neumann has 
himself pomted out, is extremely different fiom that of 
the propagation of light. In the theories of Riemann 
and Betti ıt would appear that the action ıs supposed to 
be propagated in a manner somewhat more similar to 
that of light. 

“But m all of these theories the question naturally 
occurs —If something 1s transmitted from one particle to 
another at a distance, what 1s its condition after it has 
left the one particle and before it has reached the other ? 
If this something 1s the potential energy of the two par- 
ticles, as ın Neumann’s theory, how are we to conceive 
this energy as existing in a point of space, coinciding 
neither with the one particle nor with the other? In fact, 
whenever energy 1s transmitted from one body to another 
in tıme, there must be a medium or substance in which 
the energy exists after it leaves one body and before it 
reaches the other, for energy, as Torricelli* remaiked, 
“is a quintessence of so subtle a nature that ıt cannot be 
contamed in any vessel except the inmost substance of 
material things’ Hence all these theories lead to the 
conception of a medium in which the propagation takes 
place, and if we acmit this medium as an hypothesis, I 
think 1t ought to occupy a prominent place in our investi; 
gations, anc. that we ought to endeavour to constiuct a 
mental representation of all the details of action, and 
this has been my constant aim ın this treatise ” 
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OUR BOOK SHELF 


Medizinische Fahrbucher He ausgegeben, Von der K K 
Gesellschaft der Aerzte redigert von S Sticker Jahr- 
gang 1872 Hefte 1.11 wm 1v, pp 513, mit xu. 
Tafeln 


THE second volume of Strickers Medizinische Fahr- 
bucher, now before us, maintains the promise of the first. 
It 1s made up of a number of separate essays on various 
subjects, physiological, pathological, and medical, the 
physiological essays piedominating over the others 

Amongst these the following deserve notice 

1 Researches on the heart and blood-vessels, by Dr 
Sigismund Mayer In this paper Dr Mayer shows that 
the extraordinary increase of pressure of the blood 
against the walls of the blood-vessels which occurs as a 
result of the admimustration of strychnia 1s due to intense 
excitation of the vaso-motor centre ın the brain, which 
leads to contraction of the small arteries, 

2 A paper by Ewald Hering on the influence of the 
respiration upon the circulation In this he shows that 
moderate expansion of the lungs by insufflation causes 
diminished blood pr ssure ın the arteries and increased 
rapidity of the heart’s action This latter effect, how- 
ever, 1s not due to the increased pressure exerted 
upon the external surface of the heart, nor to alterations 
in the cond.tions of resistance in the circulation , nor to 
differences in the exchange of gases , nor to any disloca- 
tion of the heart's position, but ıs effected reflectonally 
through the pneumogastrics in such a manner that the 
activity of the cerebral centre of the inhibitory nerves 1s 
lowered. 

MM Oser and Schlesinger give the details, in an 
elaborate essay, of many experiments they have made to 
determine the causation of the movements of the uterus, 
and state that they have arrived at the conclusion that 
these movements can be mduced by suspension of the 
respiration , by rapid loss of blood, or by arrest of the 
supply of arterial blood to the brain 

4. M M. Rosenthal contributes an interesting essay on 
the death of the muscles of the body, and on apparent 
death. He made many experiments on about twenty sub- 

* Lesion: Accademiche (Firenze, 1915), p 25 
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jects on the time atter death, or rather after the last respira- 
tion to show that contriction of the muscles could still be 
induced by electricity, when applied to them either in the 
form of the interrupted or of the continuous current. The 
excitability of the muscles appears to be the same as 
before death, for a short t'me after death has taken place , 
then con'raculitv departing rather sooner in chronic 
disease than in cases where death has been occasioned 
by an accident or othe: sudden event In most cases 
contractions my be excited for from 14 hour to 3 hours 
after death The 1eaction to induced currents falls in a 
centrifugal direction, the sphincter palpebrarum retain- 
ing its unitability longest From these experiments he 
was led to think that the absence of mritability in the 
muscles might be taken as a good means of distinguish- 
ing between 1eal and apparent death, and accidentally 
very shortly afterwards a case of apparent death ın an 
hysterical patient permitted him to satisfy himself as well 
as others of its valve. 

5 C Hetzmann gives the results of his researches on 
healthy and inflamed bone, and agrees with Rokitansky, 
that blood is formed in the mother shells that under cer- 
tain conditions appear in bone 

Other physiological papers are, one by Prof Bizzozero, 
of Pavia, on the so-called endogenous formation of cells. 
Another by Dr Kolisko, on the mechanics of the heart, 
and anothe: by Schiff on the round ligament The 
papeis d almg with therapeutics, are (1) an essay by 
Dr Basch on the action of mcotin, especially bearing 
on the question of the relation of the blood pressure to 
the periods of rest and contraction of the muscular tissue 
of the intestines , (2) a number of minor communications 
from Schrotf containing the results of investigations made 
in the Vienna Pharmacological Institution The patho- 
logical papers of most importance are (1) the remarkable 
essay of Lostorfer which has Jed to so much discussion in 
Germany, 1n which he declared that he was able to 
diagnose a certan specific disease (syphilis), by a micro- 
scopic examination of the blood , (2) an account by Dr 
Philipp Knoll of a case of the 1are disease termed para- 
lysis pseudo-hypeitiophica , (3) an essay by Dr J Popoff 
on pheumomycosis, (4) investigations on the organisation 
of thrombus by Dr Durante , (5) on the changes taking 
place in ligatured vessels by Dr Dudokaloff, (6) the 
diagnosis of disease of the optic thalam: Besides these 
are seveial otheis ‘The plates are very fairly executed, 
and our readers will see that Prof Stricker has done good 
service in publishing these papers and essays in a col- 
lected form. H P 
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LETTERS TO THE EDITOR 


[The Editor doss not hold hirsself responsible for optntons expressed 
by his correspondents, No notice is taken of anonymous 
communications. | 

Reflected and Transmitted Light 


{The following correspondence bas been sent us by Prof. 
Tyndall] — 





Chiff House, Greenhuhe, April 8 
A CURIOUS thing n connection with colour having come 
under my notice, and never having before seen it remarked in 
any scientific journal, 1 take the liberty of bringing ıt before your 
notice, 1f it Js new to you it will mteicest you, if not I must ask 
you to excuse me for troublmg you On looking through 
a piece of blue glass (of which I forward you a sample) 
at a plant or tree lit up by the sun, those leaves that are lit from 
bennd, or rather by transmitted ght, appear of a rich crimson, the 
other leaves, s en only by reflected Ignt, merely tase the colour 
given by the glass In the case of a geranium plant, those 
leaves become almo.t the same colour as the flowers AS a sci 
entific fact, 1f new, 1115 curious 
To Prof Tyndall WALTER B WOODBURY 


THE observation you describe 1s interesting, and if you have 


taken care to exclude subjective colouring, ts, I should think, to 


be explained 10 this way 


no effect of the kind you describe 
are best suited for the experiment the hard green leaves of ivy, 
for example, do not pioduce the effect 
It 1s not necessary, nor indeed desirable, to have the leaves 
j 


Í halo, and with a faint mock-sun on its northern side 





The light trom your leaves contains a quantity of red ıt 
T as a yellowish green, I suppose, and contains l tle or no 
ue 
Your glass is of a kind which transmits the two ends of the 
spectrum while cutting out its centre It 1s very hostile to the 
yellow, hence, on placing 1t before the eye, and receiving through 
1t light which has already been deprived of its blue, the glass 
quenches the yellow, and red alone remains 
April 9 JOHN TYNDALL 
I detained this note until the arrival of sunshine, which 
enables me to say that the explanation here given 1s correct 
Employing a blue medium, which does not transmit red you get 
The tender leaves of sprmg 


between the eye and the sun 
Apnl 15 


The Zoological Collections in the India House 


PERMIT me to offer my testimony in general support of the 
view taken by P LS, in the ablearticle which appeared in your 
last number Rather more than a year ago ıt was a matter of 
importance for me to examine the type of Horsfield’s 7% dus 
varius, contained in the Museum of the Old East India Company 
I applied in the proper quarter for leave to examine the speci- 
men, but received a polite answei informing me that it was 
inaccessible The official statement therefore said to have been 
made in the House of Commons on March 14, 1871, by the 
Under-Secretary of State fur India, as to the collections being 
still ‘favailable to men of scence” ıs untrue, and I trust 
that some member of Parliament will not allow this subject 
to be lost sight of, but, by continually recurring to it, compel the 
Admunistration to open their valuable Museum to the pubdlic— 
its owners To the two solutions of the difficulty suggested by 
PLS, allow me to add a third If neither the autno-iues at 
South Kensington nor in Great Russell Street can properly exhibit 
the East India Museum, let it be transferred (of course under 
suitable guarantee), to some other National Institution 


Cambridge, April 22 ALFRED NEWTON 
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On the Affinities of Dinoceras and its Alles 


In the April numbe: of the American Fournal of Science 
and Art there isa paper by Prof O C Mash, enutled ** Addi- 
tional Observations on Dinocerata,” in which we learn that 
Dinoceras has only four toes The author still continues to 
consider the genera Dzxoceras and Zineceras a separate order 
intermediate between the Proboscidia and the Perissodactylatr 
The facts at my disposal are now sufficient for me to state with 
considerable certainty that Drzoceras and Tinoceras are members 
of the Ungulata Artiodactylata 
reasons —~ 

I. The palate 1s complete between the posterior molars, as 1s 
seen clearly ina photograph of TZixoceras grandis (Lovoluphoaon 
cornutus Cope) m my possession 

2, There is no third trochanter to the femur (Maish) 

3 The astragalus has a well-marked cuboid facet (Marsh) 

4 The pesterior molar has a small but well-developed thud 
cusp, as proved conclusively by an inspection of my photo- 

raph 
j 4 The antenor premolar is wanting, six only being present 
6 The premaxullz are edentulous 
7 ‘There are four toes, an even number 


The following are my 


A FI Garrop 
1t, Harley Street, April 22 


Auroral Display 


A SHORT but very bnlhant display of amora was visible here 
thes evening, making its first appearance soon after sunset, and 
reaching its greatest intensity between mne and ten o’c'ochk 
Some notes of 1ts phases which Iwas able to make 1n a perfectly 
clear sky will perhaps afford useful comparisons with descriptions 
furnished by observers of its appearance at other places 

| The sun had set behind cirrus clouds, surrounded by a shght 
As dark- 
ness,approached, the hazy clouds in the north-west were sur- 
mounted by a fait light, and at half-past eight o’clock luminous 
| s'reaks here and there across the otherwise clear sky, apparently 
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beams faintly visible in the twilight , a considerable extension of 
the twilight-glow towards the north- west ulso suggested the very 
possible character of their light Towards nme o’clock Mars 
rose redly through a considerable haze ın the east, and Venus, 
m full splendour, appeared setting among slight clouds ın the 
west, the planet Jupiter, and all stars above a slight distance 
fiom the horizon, were altogether unobscured by clouds A 
pretty bright white auroral arch, divided nto low stieameis, was 
at this time first distinctly formed, its lower edge being well , 
marked by their bases, and the brightest streamers being clus- 
tered in two knots of the arch, in the micdle of Cassiopeia, and | 
of Lyra, the first immediately un ler Polans, and the o hei close | 
to the north-east hoiizon, the western prolongation of the arch 


of cirrostratus cloud, had considerable resemblance to auroral 


was faint and diffuse, shining from behind and among the clouds 
around the planet Venus Tall but faint streamers 10se fiom it, 
none of which were conspicuous, excepting a pretty well defined 
one nsing at 95 5™ from the strongly lummous hght-cloud ın 
Lyra, nearly to the tail-stars of Ursa Major This beam 
grew sharper and in the followmg minute ıt passed across 
o Herculis, and e Urs Majoris, but it shortly disappeared 
Between 94 8™ and 9 12™ the two principal light-clouds in Cas- 
siopel2 and Lyra increased in strength, assuming with the con 
tiguous part of the arch a perfect resemblance to the heavy 
fringe of a curtain gathered or folded upon itself at those pornts, 
and particularly in the group of streamers nder a Lyræ At gh 
12™ another lumin wus patch maiked the western end of the arch 
beween Veus and Capella, growing br gh'er, and from it a 
bunch of ros: -coloured streamers sprang upwards between Annga | 
and Gemuinias far as the forefoot of Ura Major At gh15™, the 
bright cloud-mass markwwg the eastern honzon-point of the arch . 
unde: a Lyræ also acquired great strength, throwing up a 
torch-like, fire-coloured streamer of moderate height land 
great brightness, terminating the arch abruply in that direc- į 
tion It rose from the horizon across o, x to m, p, Herculis | 
A famter arch underneath the former ore was visible at this 
time, but less well defined, and streamers rising from both 
arches, and mingling together, soon ite overspread the, 
northein sky, a bunch of these streamers of rich crimson 
colour appeared at 95 18™, extending for a short time across ' 
o, 8, and other neighbourmg stars of Ursa Major, and fading 
giadvally away, disappeared almost as qukly as ıt came ‘Lhe 
number and sharpness as well as the heyht of the streamers 
ising from both the arches were now very great, and the light 
from all the surrounding sheimers was sc strong that I could , 
read my watch and coriect notes in my note-book at this time 
A fourth bunch of red streamers rose fiom the arch at its 
extreme west end at 92 23™ from the ne gl bourhood of a Ononis : 
to the stars y, », on the feet of Gemmn This was the last ` 
strikingly ied streamer seen during the display, us spectium, ' 
like that of the white beams, which I examined with a small 
pocket spectroscope, appeared to consist only of the usual 
bright greenish line, which was very vivid in every phase of the 
aurora 

At 9) 25™, the whole northern half of the sky was covered 
with streamers, and arches, giadually forming a corona over- 
head, and increasing rapidly to great mtcnsity and brightness 
The boundary of the hght from east to west wis a definite line 
passing through, or very little south of the coron1, whose centre 
was 3° or 4° east from the stars », y m Ursa Major Norb- 
wards from the boundary nne the aurora consisted of six or 
seven parallel arches (of which only the lowest ts o had before 
been visible), more or less distinctly sacceeding cach other 
between the zenith and the horizon Botn the arches and 
streamers were stationary, and presented no sensible tendency to ' 
motion, however slow, wlnle they were visi,le At this time the 
brightening streamers began to flicker m their light Waves: 
of light, rising from the north, succeedec eacr other raprdly, | 
and appeared to flow swiftly over them towards the zenith 
Arch after arch was visible as the waves passed over them, and 
fitful gleams among the avioral masses ovchi ad snot to and fro 
there, like flashes of summer lightning The1ays and wisps of 
the corona, and bels, or fagment. of -he aurora overhead , 
were rendered especially lumu ois by these discharges Farther , 
from the zennh, in the north, the waves rose smoothly and 
steadily, with a motion that was indeed very swit, bat wt wis 
yet quite distinc ly discerni le, and move easily dtsingutshable ı 
there, than in their passage overhead Tne arches, or belts of ' 
the stream rs appeared to be ighted up instantaneously, as they ' 
were reached, Although their mter-mixtcre m the north made | 
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it very difficult to decide this clearly, yet the upward progress 
of the waves there was very evident, while no such ascending 
movements could be distinguished 1n the east and west quarters 
ofthesky The belts and arches stretching towaids those parts 
of the horizon, through the zenith, and past, or through the 
corora, forming the termination of the aurora towards the south, 
were constantly lighted up by momentary flashes, extending 
almost simulteneously along then whole lengths The biightness 
of the flashes in those parts of the aurora which includel the 
corona, and arches or lateral branches extending from it towards 
the mignetic east and west points 1s easily accounted for by the 
belts and clusters of streamers in those positions being seen ‘on 
edge,” or ‘Send on,” extremely foreshortened by perspective, so 
that the increase of light along then whole heights appeared to 
be concentrated, when the waves overtook them, to a single 
flash The motion of the waves must be extremely swift, as 
they scarcely occupied more than a second in passing from an 
altitude of about 45° to the zenith Supposing that (as the best 
observations cf them have ficquently agreed in showing) the 
heights of auroral arches, ad of the bases of auroral stieamers, 
are usually about 100 miles above the earth’s surface, the velocity 
of propagation of these waves of electiical disturbance from 
north to soith cannot have been much less than 100 miles per 
second Such a prodigious velocity cannot possibly be ascribed 
to waves in the upper atmosphere driven by winds among 1ts 
rarified strata to which the sweeping motion of the hght waves 
apparently wafted by gusts among the streamers otherwise bore a 
very singular resembl ince 

At 9! 34™ some of the strongest waves passing acioss the 
corona lighted up a faint white arch in the soith, extending 
from Arcturus across the northern part of Virgo to the head of 
Leo, several degrees in width At 95 37™, when the wave 
disturbance, after cortinuing in full activity for about ten 
minutes, ceased as rapidly as it began, this arch and the corona 
still remained faintly visible, but together with all the other 
arches and streamers of any altuude lately lighted up by the 
waves, they soon vanished, and the whole appearance of the 
sky at 95 40™ was about the same as when the aurora was first 
seen Az gt 43™, however, the northern sky was again 
crowded in every part with thin white streamers scattered in- 
discriminately over it, hke groves of slender fir trees on a hill- 
side, among which one very sharp and bright ray shone fora 
few seconds, spr nging fiom the horizon to a considerable altı- 
tude in the west, where it passed across ¢ Taur At gh 
50" a streamer, starting from a base of interse whiteness near 
the same place, and tinged atthe top with a pinkish hue, as- 
cended across the stai» pw, v, as far as the star «in Gemini, 
another very simular streamer almost simultaneous with it, also 
extended from between Gemini and Aunga to near the forefoot or 
Ursa Mayor , afew spots of very mense white light were at the 
same time visible here and there among the low clouds near the 
north west hcnzon At oP 55™ all conspicuous streamers 
had disappeared, leaving only a general glow, among the 
brighter parts of which the wave disturbance began again, and 
with less intensity than before, but with the same regularly as- 
cending motions , the undulations succeeded cach other without 
intermission untl roo 51, they then ceased, and the fant 
appearances of the aurora which were visib’e after this time 
were, so far as T coud observe them, until half-past eleven 
o'clock, of a very insignificant and inconspicuous character 
The times in this descrip.ion are from a comparison of my 
watch with he clock in the Carasle railway station, and its 
hand and the igures on tts dial being always distinctly visiole 
by the hght of the aurora, they have probably been recorded 
rightly to the nearest minute Although the dates of the April 
meteoric shower: usually occurring on the nights of the roth 
—2ist of Apr.l are near at nand, I saw but one small shooting- 
star during the hour of the auroral exhibition It had a short 
course in one of the brightest parts of an auroral cloud, and in 
vs light and the aspect of its nucleus ıt did not appear to be 
affected m any way remaik«bly by its passage near or under- 
neath the beams of the aurora A b HErRscHEL 

Carlisle, April 18 eats 

April Meteors 

DURING the evenings of Apul 19 (g! to rr) and 2oth (8h 
45™ to r12 15™) 20 shooting stars were observed here The 
sky was cloudless on both mghts, and on the 18th and roth 
bright displays of aurorze were noticed Of the 20 meteors 12 
were well obseryed, and their tracks accurately marked , 8 of 
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these radiated from near a Lyre, or from a point at R. A, 274°, 
D 37+ The following are the details — 


Date Time Beginning Ending 
RA D RA D 

April 19 928 xt mg % 295°) 469+ 316? gr 
» wo 3x 2nd mag K 305 38 + 300 371+ 
» 1043 3rd mag K 277, 381+ 278! 35 + 
” roso 4th mag x 256) 17 + 294 13 + 

April zo gro 3rd mig *K 266 17+ e264) 13 + 
” 950 3rd mag * 319 #45 + 329 45+ 
Fr 14 0 2n'imig * 282 22 + 285 16 + 
> iriz andmig * 2643 16+ z6 9 + 


The other four showed a well-marked radiant point at R A. 
221°), D 20 + ın Bootes The observed paths of these were as 


unier — 
Date Time Beginning Ending 
RA D RA D 
April 19 g 58 andmag Æ 307°} 43°+ 285° 33°+ 
Apnil 20 99 3rd mag x 247 28 + 258 29 + 
» 954 Il mag * 244 53+ 268 67 + 
7 1055 Ist mag Æ 225 Ig + 246 16 + 


The brightest meteor seen was one that appeared at gh 23™ 
on Apl 20 It diverged from the 1adiant ım Lyra, and was 
about equal in brilliancy to a in that constellation ‘This 
meteor left a train which remained visible about 14 sec after the 
disappearance of the head, 


Bristol, April 21 WILLIAM F DENNING 


ISEND the following obse:vations of the shooting stars of 
the April period, viz, the rgh and 2oth On the igth I 
began to watch at rob, but sav no more until ry 45 I then 
watched them until 32 15" I found they seemed to come in the 
region of the heavens about Corona, so I confined my obser- 
vations to that part as I had nota situation where I could see 
the opposite side as well By 1o clock Hercules was quite 
above the buildings, so there may have been some meteors 
visible earlier, when these constellati ns weie too low for me to 
see The first mght they were all comprised in a triangle, 
which would be formed by a line stretching from Vega by way 
of Ophuchus to Mars, and thence up to Arcturus and by Corona 
back to Vega They were pretty equally distributed over this 
region The next night they were much more concentrated in 
Ophiuchus and Ilercules and towards Libra I was not able to 
determine the radiant, so I confined myself to reckoning them 
accurately in intervals of fifteen minutes, which time I had conve- 
niently marked for me by the church clocks, and only observed 
their tracks approximately On the second mght I noted the po- 
sition and direction of each which shows their concentration about 
the part named On the nineteenth there were 25-15 horizon- 
tal, ro vertical On the 2oth from 9 45 to 2 45 there were 33— 
22 verticaland rr horizontal Those I call vertical by distinction 
were almost all just half way be ween horizontal and verucal, 
ze atanangle of 45° It was curious how this angle predomi- 
nated It was also cmious that the first night the horizontal 
ones predominated, und the second night the vertical I do not 
know if I am wrong (1) in assuming that we pass throug’ the 
node of the orbit of the meteors at this time, and (2) in inlerring 
from this assumption that the angle at which they principally 
appear to us would be a guide to the inchmation of the node 
Would the fact of their being horizontal be any proof that the 
mclination of their orbit 1s small, and their being vertical a 
proof that it is much greater, and of a somewhat similar angle? 
But this would not explain the fact of the majority being hou- 
zontal the first night and the majonty at a greater angle the next 
night One seen on the 2oth was inte: mittent, it ran for a long 
distance, and became visible at intervals of a few seconds a little 
way farther on Only a few were of any size, and the first 
night all but two were extiemely small and very faint, with very 
short tracks The next mght they were not only greater in 
number but larger, brighter, and with longer tracks A few 
left tracks lasting a second ortwo One only moved very fast 
The first mght tuere was one quite vertical prud; ds This was 
the only instance The majority were from E toS or bk to W 
on bo h mghts, and the only two of any length on the 19th were 
one running out of Corona and one running into it, It seemed 
curious to me how these should be so much longer than all the 
others and yet he so clove to the pomt of apparent divergence of 
them all The followimg 1s a list tor the two nights of the num- 
ber in each 15 minutes 
I2 15, 5, 12 30 2,12 45, 2, 13, 1, 1315, 5, 13 30, I, 13 45; 
O, 14,3, 1415,2, 14 30,9,1445, 1, 15, 1, 1h 1h 30,0, 
Total 25 


April 1g —From II 45 to 12, 2,3 
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April 20 —From 9 45 to IO, I; IO 15, 3, 10 30,1, 10 45,0, 
II, §, II 15,2, II 30,2, 11 45, I, 12,0, 12 15, I, 12 30, 
I, 1245.1, 13, 2, 1315 4, 13302, 1345, 2, 1345 to 
14 30 0, 1445, 5, Total 33 P B 
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Instinct 
4d Alechainwal Analogy 


Mr DARWIN, m his articie on ‘f The Origin of certain In- 
stincts,” in NATURE, of April 3, appears inclined to think that 
what we may cail the instinct of direction in animals 1s of the 
same kind as the faculty by which men find their way and he 
motances the power of the natives of Siberia to find ther way 
over hummocky ice He alterwards, however, raises without 
discussing the question ‘‘ whether animals may not possess the 
faculty of keeping a dead 1eckoning of then course in a much 
more perfect degree than man, or whether this faculty may not 
come into play on the commencement of a journey when an 
animal 1s shut up ina basket ” I wish to pomt out that this 
pecuhar power of animals 1s one that cannot be explained 
as a higher degree of any power that man possesses What man 
can do ts to fin l the third side of a trangle after travelling the 
other two sides woth Aus eyes open Animals can do the same 
after travelling the two sides tezi% their eyes shut The former 
power does not 11 any degree involve the latter Moieover, the 
power of man here spoken of depends on the careful use of his 
powers of observati n This does not appear to be the case 
with animals Among the many instances of animals finding 
their way home after being conveyed away without any oppor- 
tumty of seeing their way or taking their bearings, thee must in 
all probatnlity be many in which the animal sept on the jour- 
ney and if so, the mental or organic pi cess whereby it was 
able to know its way back must ha e gone on dung sleep 
There 1s nothing in man’s mind similar to such a pro.es» as this 
It can be made conceivable only by a mechanical analogy, if 
at all 

If a ball ıs fieely suspended fiom the roof of a railway carnage, 
it will receive a shock sufficient to move it, when the carriage 1s 
set in motion andthe magnitude and duection of the shock 
thus given to the ball will depend on the magmtude and direc- 
uon of the force with which the cairiage begins to move While 
the carriage 1s in uniform motion the ball will be iclatively at 
rest, anl every change in the velocity of the motion of the 
carnage, and ofits direction, will give a shock of corresponding 
magnitude and duection to the ball Now, it 1s conceivably 
quite posstble, though such aelicacy of mechanism 1s not to be 
hoped for, that a machtne shou d be constructed, m connection 
with a chronometer, for registering the magnitude and direction 
of all these sh chs, with the time at which each occurred , and 
from th se data—the direction of the sho-k mdicating the direc- 
tion of the motion of the carriage, the magnitude of the shock 
indicating its velocity, and the interval of time between two 
shocks indicating the tıme during which the carnage has run 
without change of velocity or direction—from these data the 
position of the cairtage, eapressed in terms of distance and 
direction fiom the place from which it had set out, might be 
calculated at any moment ‘The automatic register of the Jour- 
ncy may be conceived as exac ly resembling the recerds of the 
velocity and dircction of the wind produced by one of Robinson’s 
or Beck’s sel registering anemometers, where one pencil-maik 
indicates the ducction of the wind,at any past hoar, and another 
us velocity 

Further, it 1s possible to conceive the apparatus as so inte- 
grating its results as to enable the distance and direction of the 
point where the journey began to the point it has reached, that 
they can be read off, without any calculation being needed — 
a hand on a dial pointing to the dnection expressed in degrees 
of the circle, and the distince being shown in figures expressing 
miles and decimals of a mile 

Now, I suppose such an in’egraiting process as this (though of 
course not by any suwlar mechan sm) 10 be eff cted in the brain 
of an anima] unconse: usly, and that the animal his the power 
of reading off the result—that 1s to say, bringing it into con- 
sciousness when wanted Josep JOHN MURPHY 

Old Forge, Dunmurry, co Antrim, April 11 


Sense of Oruntation 


Your article on this subject in the issue of March 20, insists 
very properly on the objec ron to Mr Waillace’s theory tnat ‘11 
it be solely by the aid of this memory of smells that the dog is 
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to return to the place whence ıt was taken, ıt must needs sake 
haste back ” I wish to contribute an anecdote of which the 
hero did not make haste back, and which seems to me to confirm 
rather the theory already suggested in this correspondence, 
namely, of a sense of polarity or ortentation possessed by so 
many of the lower animals both domesticated and wild Last 
summer I was at North Bndgewater, Mass , a shoe-making town 
about twenty miles south of Boston At the railroad station I 
remarked an intellizent dog, whose owner told me, with a good 
deal of feeling, that he had suld the animal some ume previously 
to be taken to Someiville—a subuib adjoining Boston on the 
north-west, therefore distant from North Bridgewater at least 
twenty miles The dog was carried thither in a closed bon-car, 
probably making a change at Boston, where the railroad ter- 
minates For some two or three weeks the dog made himself 
at home in his new premises as if perfectly contented, when 
suddenly he disappeared, and turned up agam not at North 
Bridgewater, the home of his former owner, but at Bridgewater, 
a mile or two farther south, where he had been raised, at the house 
of that owner’s father , evidently not meaning to be sold again 

I am not sure that it 15 quite germane to this discussion to call 
attention to the fact pointed out by the late George Catlin in his 
“Infe amongst the Indians” (p 96), “that the wild horse, the 
deer, the elk, and other animals, never run in a straight lune 
they always make a curve in their running, and generally (but 
not always) to the left ” 

‘I never have forgotten one of the first lessons that I had 
from my dear friend Darrow, in deer-stalking in the forest 
‘ George,’ said he, ‘when a deer gets up, 1f the ground 1s level, 
never follow him, but turn to the lefr, and you will be sure to 
meet him, he always runs in a cuve, and when he stops he js 
always watching his back track’ But maz ‘bends his course ,’ 
man, lost in the wilderness or on the prairies, travels in a curve, 
and always bends his curve to the eft, why this?” 

Of the latter fact Mr Ca lin gives an illustration diawn from 
his own experience, and adds 

e On arriving at tue Soux village, and relating our singular 
adventure, the Indians a'l laughed at us very heartily, and all 
the chiefs united ın assuring me that whenever a man 1s lost on 
the prairies he travels in a circle, and also that he invariably 
turns to the eff, of which singular fact I have become doubly 
convinced by subsequent proofs simula: to the one mentioned ” 

New York, Apni & N Y 
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UNITED STATES SIGNAL SERVICE 


T United States Signal Service Bureau has rapidly 
A risen to great and deserved importance. The chief 
officer, General Albert J, Meyer, ıs a physician by educa- 
tion, who, during the civil war, was placed at the head of 
the Signal Corps. In that position he rendered great ser- 
vice, and developed a remarkably complete system of 
signals The service-now consists of a school of ın- 
struction, a central office at Washington, and stations 
over the country at such points as will enable the ob- 
servers to note accurately the varying conditions of tempe- 
rature and the progress of storms The school 1s at Fort 
Whipple, Virginia “A principal duty of the school has 
been the drill and instruction of the Observer-Sergeants 
and the assistant observers for the signal service, In the 
preparation for these duties each man 1s required to enlist 
in the signal detachment at Fort Whipple as a private 
soldter, and to pass afterwards a preliminary educational 
examination before he ts put under especial instruction 

He ıs then given some knowledge of the theories of me- 
teorology, and is taught the practical use of the various 
instruments, forms, &c , in vogue at the several stations 
of observation, while he 1s practised at the same time 
m his regular drills of the se:vice. When considered 
competent he ıs ordered as an assistant observer to a 
station where, ın addition to perfecting himself in the 
practical details of the duties at the station, he continues 
his studies, regularly under the Observer-Sergeant ın 
charge. A service of six months in this capacity ren- 
ders an assistant eligible as a candidate for promotion 

He may then be ordered back to the school to review his 
studies, and to appear for his final examination before a 
board of officers appointed foi the purpose. Passing this 
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examination, he 1s promoted to the grade of observer- 
sergeant, and is considered competent to take charge of a 
station This course has been followed successfully dur- 
ing the past yeai, and each man’s fitness has been clearly 
determined by this piobationaly service as assistant be- 
fore his assigninent to a more responsible position 

The cential office at Washington 1s 1n telegraphic com- 
munication with all the stations, and each night reports 
are received at 11 o'clock, PM, and the results of the 
digest are telegraphed to all the principal cities in time 
for the daily morning papers. 

From a detailed report of the operations of each of 
the established stations ıt appears that during the year 
there have been issued and distributed at the different 
lake, sea-coast, and river ports, and in the mland cities a 
total number of bulletins, maps, &c , as follows — 


Total number ofbulletins . ; . 187,617 
Total number of maps. à , » 203,533 
Total number of Press reports. 50,878 


The accuracy of the predictions of the Bureau as to the 
weather changes is stated in the 1epoit as follows —“A 
comparison of the tri-daily forecasts, or ‘ probabilities,’ as 
they have been styled, with the meteoric condition after- 
ward reported, and, so far as known, has given an average 
of sixty-nine per cent , as verified up to November 1, 1871. 
Since that date to the present time (October 1, 1872) the 
average of verifications has been seventy-six and eight- 
tenths per cent If regard be had to those predictions vert- 
fied, within a few hours after the time for which they were 
made, this percentage 1s considerablyincreased In view of 
the deficiency of telegraphic facilites during the year, and 
the great irregulatities of the working, ıt was not antici- 
pated that these predictions, based as they are upon the 
tri daily telegraphic repoits, would increase in accuracy 
Whatever success has been attained must be considered 
an indication of what success might be with well organised 
and full telegraphic facilities ” 

The number of “cautionary” signals on the inland 
lakes and on the sea-coast, and their value are thus 
stated —‘ Three hundred and fifty-four cautionary signal 
orders have been issued during the year, each display of 
the cautionary signal at any station being considered a 
separate order. This signal was announced as to be 
shown ‘ whenever the winds are expected to be as strong 
as 25 mules an hour, and continue so for several hours 
within a radius of 100 miles from the station’ The per- 
centage of the cautionary signals verified by the occur- 
rence within afew hours after the display of the winds 
described, either at the port at which the signal was ex- 
hibited, or within the 1adius of 100 nules from that port, 
is estimated to have been about 70 per cent The ın- 
stances of signals displayed, reports not verified, are those 
in which they have not been proven necessary at the sta- 
tion where exhibited The signal ıs wholly ‘ cautionary,’ 
forewarning probable danger It has been aimed to err 
on the side of caution The delays such errors may 
cause are 1etrievable—the disasteis of shipwreck are not 
Since the rst of July ofthe present year (1872) thuty-two 
cautionary signals, forewarning theaporoach of six different 
storms, have been displayed at ditterent ports Of these 
storms five weie destiuctive, justifying the display of 
twenty-eight of the sizuals—one in advance of which four 
signals were displayed was not considered dangerous ” 

The operations o’ the service have been considerably 
extended by co-operation of the Canadian authorities, and 
negotiat.ons are in progress designed to furnish signal re- 
ports from the West India Islands, and even from Europe, 
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THE ZOOLOGICAL AND ACCLIMATISATION 
SOCTE LY OF VICTORIA 
‘THE first volume of the Proceedings of this Society, 


contains upwaids of 400 pages, and the prefixed report 
15 altogether very satisfactory The council of the society 
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2 bourne, from its size ad im pörtanee, 
mong its attractions a good zoological | 
-they succeed in obtaining a sufficiently | 
ber of subscribers, they intend, in the first 
e, to form as complete a collection. as possible laboratories | P nysiolog y and exp im 
AL of Australia, and thereafter, when in a | provided wit the. most | modern d 
do so, to add those of other countries, The m. Ti 
ve are glad to see, very liberally placed the institution, the m Kuapa a 
; on the estimate for the past financial year. | scientific men, consisting of M 
considerable amount of success attended the ope- | T ripier. This Commission | 5 
ms of the society during the year previous to March | the following i is the scheme it su 
A umber of pheasants of the silver (Phaseanus nyc- | biological sciences alone m- 
Jand common ( Phaseaius colchicus) varieties, had | m A great central labor t 
‘ed, and were to be liberated in suitable places, tions and observations whic 
rds of 150 guinea-fowl had been placed in various mental study. of the physio 
ded spots, in forests far removed from settlement, mena of the animal econom 
tis confidently. hoped they will increase, and i in a 
ars yield both food and sport. Pea reg cad fo 
bout 3,500 live trout, hatched at the society’s establish- a. the regis 
tat the Royal Park, Melbourne, had, during the pre- 2. A cen a | 
: ason, been placed i in different streams, The deer pat fo apparatus a 
2 have been liberated in many parts of the colony are ily use, ¢ ch are used only 
ing and increasing rapidly, and the society possess | stances, ” 
e collection of six varieties in their grounds at the orator iry 
Park. The valuable stock of Angora goats and the A laboratory of biological physica T 
S belonging to the society are thriving and in- 5. A laboratory of histology. 
ng. 6. A room | risen res: arches 
gh the socicty is anxious to encourage and pro- diseas 
encolure, meee pe it difficult to advance this 


will also be set agoing the vines l 
s the apparatus. ` 
i account of the services rendered to pisciculture by 10. A cabinet of specimens. : 
obert Officer and Mr. Morton Allpart, of Tasmania, tr and 12. A room of design and a small pho 
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+ EAE ancl are. glad to state that the con- ‘6, Ac C y PE a enclosure for rac “en i 
5 sound and prosperous, and they cae logy. ae ae 
eral. co-operation from the public to 17, Gener: fices, houses for the g 
a to produce great results in the cause of na for fue | 
-We sincerely hope the Australian pub- 
to be to their own interest to respond y will also see to the muiblicatian 
_ desire of the society for assistance in | works of ‘the ẹ tablishment, three assistants 
‘their benevolent work. operations and ad 
mik of the volume is occupied by two papers. gical physics and chemistry, and the third for 
tis a valuable monograph on the “ Ichthyology | studies and work in experimental zoology ; fi 
alia, i by Count F, de Castelnau, in which he er Ta OT: Or ati ëndants, concierge, groom, - 
account of the different sorts obtainable in the These lat oratories are intended for the th 
‘ne fish market: their number is 142. In the : : 
ph the author speaks with great admiration of comparative phys : 
om which he has continually to quote ; fur- ha and ae ae 
criticises that author's views on the distribu- But, T specially intended as 
es, He also thinks that the learned doctor is | the biological sciences, the Commission as 
ely condemnatory of the imperfections of his | the programme , 
comrades. The second paper is a list by Baron physico-chemical i institute for the : 
ller ot “ Select plants readily eligible for Vic- | so as to unite in the same establishment the 
ial of modern experimental sciences: 
On March 7 the Maire of Lyons prese 
Municipal Council a report asking ee 
. immediately proceeded with, The city of Ly ha 
= EXPE "ERI MENT AL SCL ENCES. sented ala of the ancient conn. aa t or 
D all her Ta oe and strife it aroy to us | Quai St. Vincent, According to the plans | de 
x EC of the city architect, the buildings will < 
which this year 330, ooof. have been rais 
iito E PR and carry out a scheme of | the biological sciences alone, a first ; 
and importance of the one about to be | 39,000f. has been set aside, 
ms, It is to be exclusively devoted to These figures Speak for them 
‘ch, and the Revue Sctentifigue thinks it | ment. : 
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a POSSESSION ISLANDS 


GEEING is believing. The fitness of Possession 
Islands for the residence of an observing party 
during a whole year may be best judged from the accom- 
ying illustration, which is accurately copied from a 
Sketch made by Dr. Hooker at the time a landing was 
| RN | | effected. (See NATURE, vol. vii. p. 384.) This was in 
HAR a $ j KIAIN midsummer, and with an exceptionally calm sea. The 

miei A He iA Wee le EIA spot where the crew landed is indicated by an * under- 
i 4 ne ei! ta al Hh |! neath, -A sketch of the place by Captain Davis is given 
P 4 TS ED Wi at the beginning of chapter vii. in the first volume of 
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[i f Ross’s Voyage. 
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ON THE ORIGIN AND METAMORPHOSES OF 
INSECTS * 


II, 


‘al lt i 
N the Coleoptera, the larve differ very much in form. 
mi | The majority are elongated, active, hexapod, and ye 
yi i | or less de sedated but those of the Weevils (Pl. 2, Fig. 6), of 
ih or less dep ; 
ie 7 un Q EN Scolytus, (Pl. 2, Fig. 4), &c., which are vegetable eeders, 
iy ali q REN iin) TD. ii and live surrounded by their food, as, for instance, in grain, 
F i i i p |, A li ha le “IE | nuts, &c., are apod, white, fleshy grubs, not unlike those 
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of bees and ants. The larva of the Longicorns, which 
live inside trees, are long, soft, and fleshy, with six short 

it T M legs. The Geodephaga, corresponding with the Linnean 

i i i h genera Cicindela and Carabus, have anmas slender, 
MN MT carnivorous larvæ ; those of Cicindela. which waylay their 
! prey, being less active than the hunting larvæ of the 
Carabidæ. The Hydradephaga, or water-beetles ( Dyticidæ 
and Gyrinidæ) have long and narrow larvæ (Pl. 4, Fig. 6), 
with strong sickle-shaped jaws, short antennæ, four palpi, 
and six small eyes on each side of the head; they are 
| very voracious. The larvae of the Staphylinida:. are by no 
means unlike the perfect insect, and are found in similar 
situations ; their jaws are powerful, and their legs mode- 
rately strong. The larve of the Lamellicorn beetles 
(cockchafers, stag-beetles, &c.) feed either on vegetable 
or on dead animal matter. They are long, soft, fleshy, 
grubs, with the abdomen somewhat curved, and generally 
lie on their side. The larvz of the Elateride, known as 
wireworms, are long and slender, with short legs. Those 
of the glowworm are not unlike the apterous female. The 
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From a sketch by Dr. Hooker, C B., F.R S. 
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Possession Islands. 














va male glowworm, on the contrary, is very different. It 

AN has long, thin, brown wing-cases, and often flies into 

i ii li it il Ai rooms at night, attracted by the light, which it probably 
| Ni ER | mistakes for its mate. 


The metamorphoses of the Cantharide are very re- 
markable, and will be described subsequently. The 
larva are active and hexapod. The Phytophaga (Crio- 
ceris, Galeruca, Haltica, Chrysomea, &c.) are vegetable 
feeders, both as larvæ and in the perfect state. The 
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| e i Ua ia d Wat i larv are furnished with legs, and are not unlike the 
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caterpillars of certain Lepidoptera. 

The larva of Coccinella (the Ladybird) is somewhat de- 
pressed, of an elongated ovate form, with a small head, 
and moderately strong legs. It feeds on Aphides. 

Thus, then, we see that there are among the Coleoptera 
many different forms of larve. Macleay considered that 
there were five principal types. 

1, Carnivorous hexapod larvæ, with an elongated, more 
or less flattened body, six eyes on each side of the" head, 

| and sharp falciform mandibles (Carabus, Dyticus, &c.). 

2. Herbivorous hexapod larve, with a fleshy, cylin- 
drical body, somewhat curved, so that the animal lies on 
its side (Lucanus, Melolontha), 

y tila ne ira a iM 3. Apod grub-like larva, with scarcely the rudiments of _ 
“iN il: Wh Ry i ni eh aii tS | antennze (Curculio), 
Hit i | i W ait | | 4. Hexapod antenniferous larve, with a subovate body, 
i. j i | ii i ae i Hi L il a the second segment being somewhat larger than the others 
{Ny \ Wy Mh i Me e 
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(Chrysomela, Coccinella). 
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5. Hexapod antenniferous larvze, of oblong form, some- 
what resembling the former, but with caudal appendages 
(Meloe, Sitaris). 

The popa of the Coleoptera is quiescent, and * “ 
pee _the future beetle are plainly perceivable, being 

cased in distinct sheaths ; the head is applied against 
the breast ; the antennz lie along the sides of the thorax ; 
the elytra and wings are short and folded at the sides of 
the body, meeting on the under side of the abdomen ; the 
two anterior pairs of legs are entirely exposed, but the 
hind pair are covered by wing-cases, the extremity of the 
thigh only appearing beyond the sides of the body.” 

In the next three orders, the Orthoptera (grasshoppers, 
locusts, crickets, walking-stick insects, cockroaches, &c.), 
Euplexoptera (earwigs), and Thysanoptera, a small groupof 
insects well known to gardeners under the name of Thrips, 
the larvæ when they quit the egg (Pl. 1 and 2, Figs. 1 
and 2) already much resemble the mature form, differing 
in fact principally in the absence of wings, which are more 
or less gradually acquired, as the insect increases in size. 
They are active throughout life. Those specimens which 
have rudimentary wings are, however, usually called 


the 


pæ. A 

The Neuroptera present, perhaps, more differences in the 
character of their metamorphoses than any other order of 
insects. The larva are generally active, hexapod, little 
creatures, and do not differ in appearance so much as those, 
for instance, of the Coleoptera, but the essential difference 
is in the pupe ; some groups, as, for instance, the Psocida, 
Termitide, Libellulida, Ephemeride, and Perlidæ, re- 
maining active throughout life, like the Orthoptera ; while 
a second division, including the Myrmeleonidz, Hemero- 
biidæ, Sialidz, Panorpidæ, Raphidiidz, and Mantispide, 
have quiescent pup, which, however, in some cases, ac- 

uire more or less power of locomotion shortly before 
they assume the mature state ; thus, the pupa of Raphidia, 
though motionless at first, at length acquires strength 
or to walk, while still enclosed in the pupa skin, 
which is very thin. ; 

One of the most remarkable families belonging to this 
order is that of the Termites, or white ants. They 
abound in the tropics, where they are a perfect 
pest, and a serious impediment to human develop- 
ment. Their colonies are extremely numerous, and they 
attack woodwork and furniture of all kinds, generally 
woiking from within, so that their presence is often un- 
suspected, until it is suddenly found that they have com- 
pay eaten away the interior of some post or table, 

ving nothing but a thin outer shell, Their nests, 
which are made of earth, are sometimes ten or twelve feet 
high, and strong enough to beara man. One species, 
Termes lucifugus, is found in the South of France, where 
it has been carefully studied by Latreille. He found 
in these communities five kinds of individuals—(1) males ; 
(2) females, which grow to a very large size, their bodies 
being distended with eggs, of which they sometimes lay as 
many as $0,000 in a day; (3) a kind described by some 

as Pupz, but by others as neuters. These 

differ very much from the rest, having a long, soft 
body without wings, but with an immense head, and very 
large, strong jaws. These individuals act as soldiers, 
doing apparently no work, but keeping watch over the 
nest and attacking intruders with great boldness. (4) 
Apterous, eyeless individuals, somewhat resembling the 
ed ones, but witha larger and more rounded head ; 
these constitute the greater part of the community, and 
like the workers of ants and bees, perform all the labour, 
building the nest and collecting food. (5) Latreille men- 
tions another kind of individual which he regards as the 
pupa, and which resembles the workers, but has four 
white tubercles on the back, where the wings will after- 
wards make their appearance. There is still, however, 
much difference of opinion among entomologists, with 


* Westwood's Introduction, vot, i, p: 36. tTbid. vol. ii. p. 52. 
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reference to the true nature of these different classes of re 


individuals. M. Lespés, moreover, who has recently 
studied the same species, describes a second kind of male 
and a second kind of female. The subject, indeed, is one 
which offers a most promising field for future study. 
Another interesting family of Neuroptera is that of the 
_Ephemerz, or mayflies bs 3 
fishermen, The larva (PI. 4, Fig. 1) are semi-transparent, 
active, six-legged little creatures, which live in water, 
and having at first no gills, respire through the general 


| surface of the body, They grow rapidly and change their — | 
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PLATE 4 


PL. 4.—Fic. 1, Larva of Chloeon. 2, Larva of Meloe (ater Chapuis Candeze). 
3, Larva of Calepteryx (after Leon Dufour). Larva of Sitaris 
tate of 


5, Larva ot Campodea (after Gervais). 6, Larva of Acilius. 

of Termes (after Blanchard). 8, a of Stylops. 9, 

Thrips. 
skin every few days. After one or two moults they acquire 
seven pairs of branchie, or gills, which are in the form of 
leaves, one pair toa segment. When they are about ha 


grown, the posterior angles of the two posterior thoracic od 


segments begin to elongate. These elongations 
more and more marked with every skin, One 
the month of June, some years ago, I observed a full- 


larva, which had a glistening appearance, owing to the pre- 


Fig. 1), so well known to — 
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adrop of water with a 
nd looked through the 

















































it when the skin first cracks, not ten seconds are 
before the insect has flown away. 

Jragon-flies, or Horse-stingers, as they are some- 
is called, from a mistaken ideæthat they sting severely 
ugh to hurt a horse, though in fact they are quite harm- 

spend th days in the water, The larve 
ly Greatures, with six legs. They 
nimals, for which they wait very 











d; and when any unwary little wretch approaches 
ir the larvaythis apparatus is shot out with great 
nd the prey which comes within its reach sel- 


s feed omother insects, and may often be seen hawking 
md ponds. The so-called Antlion in many respects 
esembles the Dragon-flies, but the habits of the larvæ are 
ry dissimilar. They do not live in the water, but prefer 
ry places, where they bury themselves in the loose sand, 
nd seize any little insect which passes, with their long 
| The true Ant-lion makes itself a little pit in loose 
ound or sand, and buries itself at the bottom. Any inat- 
ve little insect which steps over the edge of this pit 
itely falls to the bottom, and is instantaneously 
the Ant-lion, Should the insec: escape and at- 
. to climb up the side of the pit, the Ant-lion is said 
ow sand at it, knocking it down again. 
other family of Neuroptera I must mention, the 
biida. The perfect insect is a beautiful, lace- 
vy delicate, green insect, semething like a 
agonfly, and with bright greea, very touching 
females’ deposit their eggs on plants, not 





The 
ly on the plant itself, but attached to it by a long 
bite slender footstalk, The larvæ have six legs and pow- 
ul jaws, and makedhemselves very useful in destroying 
ie Hopfiy. eS 
The insects forming the order Trichoptera are well 
nin their larval condition, under the name of caddis 
ms. These larve are not altogether unlike caterpillars 
, but they live in water-—which is the case with very 
few dopterous larvae—and form for themselves cylin- 
drical cases or tubes, built up of sand, little stones, bits of 
ick, leaves, or even shells. They generally feed on ve- 
table substances, but will also attack minute freshwater 
- When fell grown, the larva fastens its case 
to a stone, the stem of a plant, or some other fixed sub- 
stance, and closes the two ends with an open grating 
of silken threads, so as to admit the free access of water, 
while excluding enemies, It then turns into a pupa, which 
bears some resemblance to the perfect insect, “ except 
it the antenna, palpi, wings and legs are shorter, en- 
sd in separate sheaths and arranged upon the breast.” 
he pupa remains quiet in the tube until nearly ready to 
erge, when it comes to the surface, and in some cases 
eps out of the water, It is not therefore so completely 





























motionless asthe pupa of Lepidoptera. _ : 
The Diptera, or Flies, comprise insects with two wings 
only, the hinder pair being represented by minute club- 
shaped organs called halteres. Flies quit the egg 
enerally in the form of fat, fleshy, legless grubs, They 











‘In their perfect condition, also, Dragon- 
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insect principally in the absence of. wings. The specie 
constituting this group, though very numerous, are generall 










mal or veget 


feed principally on ¢ C Pod 
te no vengers. 


and are no doubt. 
grown they turn into pi which are ge 
tive ; those of some gnats, however, swim ab 
species, as the gadflies, deposit their eggs on 
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of animals, within which the grubs, when hatched, feed 
The mouth is generally furnished with two hooks which | 
serve instead of jaws. The pupz are of two kinds. In- 
the true flies, the outer skin of the full-grown larva is: 
not shed, but contracts and hardens, thus assuming the 
appearance of an oval brownish shell or case, within 
which the insect changes into a chrysalis. The pupæ 
of the gnats, on the contrary, have the limbs distinct. 
and enclosed. in sheaths. They are generally inactive, . 
but some of the aquatic species continue to swim about. 
One group of Flies, which is parasitic on horses, sheep, 
bats, and ether animals, has been called the Pupipara, — 
because it was supposed that they were not born until th 
had arrived at the condition of pupa. They come into t 
world in the form of smooth ovate bodies, much rese1 
bling ordinary dipterous pupa, but as Leuckart h 
shown,* they are true, though abnormal, larva... 
The next order, that of the Aphaniptera, is ve 
in number, containing only the different species o 
The larva is long, cylindrical, and legless ; the chrys: 
is motionless, and the perfect insect is too well known, | 
least as regards its habits, to'need any description. Ooi 
Unlike the preceding orders of inseets, the Heteroptera. 
quit the egg in a form, differing from that of the perfec 
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small, and not so familiarly known to us as those of t 
other large orders, with indeed one exception, the we 
known Bug. This was not, apparently, an indigeno 
insect, but seems to have been introduced... Shakespez 
uses the word several times, but always in the sense 














bugbear, and not with reference to this insect. 
country 1t never acquire: 











wings, but is stated to do. 
sometimes in warmer countries. The Heteroptera can 
not exactly be said either. to sting or bite. The jaws, o 
which, as usual among insects, there are two pairs, are: 
like needles, which are driven into the flesh, and the © 
blood is then sucked up the lower lip, which has the form . 
of a tube. This peculiar structure of the mouth prevails - 
throughout the whole order ; consequently their nutri- 
ment consists almost entirely of the juices of animals o 
plants. In their metamorphoses the Heteroptera 1 
semble the Orthoptera; they are active through li 
and the young resemble the perfect insects except 
the absence of wings, which are gradually acqui 
The majority are dull in colour, though sume few i 
very beautiful. The Homoptera agree with the H 
roptera in the structure of the mouth, and in the m 
morphoses, They differ principally in the front wings 
which in Homoptera are membranous throughout, wh 
in the Heteroptera the front part is thick. As in th 
Heteroptera, however, so also in the Homoptera, some 
species do not acquire ‘wings. The Cicada, so cele- | 
brated for its song, and the lanthorn fly, belong to this 
group. So also does the so-called Cuckeospit, so common _ 
in our gardens, which has the curious faculty of secreting | 
round itself a quantity of frothy matter which serves. to 
protect it from its enemies. But the best known insect: 
of this group are the Aphides, or Plant-lice; while tl 
most useful belong to the Coccida, or scale insecis, fr 
one species of which we obtain the substance called lac, 






















* Die Fortpilanzung und ‘Entwickelung der Pu 
Leuckart, (Halle, 1848. 
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but 1s very sluggish, broad, more or less flattened, and, in 
fact, when full grown, looks like a small brown scale 

The larvee of Lepidoptera are familiar to us all, 
under the name of caterpillars, The insects of this 
order in their larval condilion are almost all phyto- 
phagous, and are very uniform both im structure and 
habits, The body ıs long and cylindrical, consisting of 
thirteen segments; the head ıs armed with powerful 
jaws , the three following segments, the future prothorax, 
mesothorax, and metathorax, bear three pairs of simple 
articulated legs Of the posterior segments, five also 
bear false or pro-legs, which are short, unjointed, and 
provided with a number of hooklets A caterpillar 
leads a dull and uneventful life , ıt eats ravenously, and 
grows rapidly, casting its skin several times during the 
process, which generally lasts only a few weeks, though 
in some cases, as for mstance the goat-moth, it extends 
over a period of two or three years, after which the larva 
changes mto a quiescent pupa or chrysalis, 

JOHN LUBBOCK 
(To be continued ) 


no 


ON THE STRUCTURE OF STRIPED MUS- 
CULAR FIBRE 
A HIGHLY interesting paper on the above subject 
was read before the Royal Society on April 3, by 
Mr E A Schafei, of University College The muscle 
of the limbs of the large water-beetle formed the subject 
of the investigation, and ıt was examined immediately 
after removal from the hving animal, without the addition 
of any reagent, to prevent the introduction of complica- 
tions According to the author, a muscular fibre consists 
of a homogeneous ground substance, which appears at 
fist sight to be formed of two distinct substances, one 
dim and the other bright, arranged in alternate discs at 
right angles to the direction of the fibre, and a vast 
number of minute rod-hke bodies, imbedded ın the proto- 
plasmic basis, having their axes coincident with that of 
the fibie itself These are termed muscle rods, in the 
muscle at absolute rest they are uniformly cylindrical, 
and produce the appearance of a stmple longitudinal 
fibrillation in the fibre, with no transverse striping But 
when im action these muscle-rods are terminated at each 
extremity by a knob, and are consequently dumb-bell 
shaped It 1s these knobs which give the appearance of 
the line of dots which 1s always described as existing in 
the middle of each bright transverse band of the muscle 
fibre, whereas the dim one 1s that in which the shafts of 
the muscle-rods are 1mbedded In contraction of the 
muscle, the heads of the rods become enlarged at the 
expense of the shafts, the extremities of each muscle-rod 
consequently approaching one another, and the enlarged 
heads come nearer to therr neighbours of the same series, 
and to those of the next series which meet them in the 
bright stripe, the line of dots now appearing as a dark 
transverse band with bright borders As contraction 
proceeds the shaft of the muscle-rod tends to, and ulti- 
mately disappears, leaving an appearance of alternate 
dark and light stripes, the former however are in this case 
due to the enlarged juxtaposed extremities of the rods, the 
latter on the other hand being mainly due to the accumu- 
lation of the ground-substance ın the inteivals between 
ther shafts An examination of minute oil-globules 
imbedded ın gelatine shows clearly that they give the 
appearance under the microscope of dark spots with a 
brilhant surrounding, and several side by side produce the 
effectof abright band From many considerations it can 
be shown that the bright transverse bands tn muscle are 
similarly produced by the juxtaposition of the rod-heads, 
among which are the following —1. When the rod- 
heads are smaller the bright bands are narrower. 2 When 
the rod-heads have become merged with the shafts ın full 
contraction, the bright transverse stripes entirely dis- 


appear 3. When in contraction the 10d-heads enlarge 
and encroach on the shaft, their bright borders accompany 
them and encioach on the dim substance, so that at last 
all appearance of dimness becomes entirely obliterated, 
the bright borders becoming blended in the middle 
a The part of the muscle-rod where the head joins the 
shaft, 1s rendered indisttnct by the brightness around the 
rod-head , whereas 1f this brightness were inherent in the 
ground-substance, this part of the 10d would stand out 
all the darker by the contrast 5. The appearance of a 
transveise section 1s corroborated , for in this case the 
rod-heads are seen so close together that the optical effect 
of any one would become merged into those of its neigh- 
bours consequently the whole of the intermediate sub- 
stance would appear bright, and this is actually found 
to be the case 6 The fact that both the dim and the 
bright substance of resting muscle appear doubly 1e- 
fracting, would indicate that they are of the same nature 

Mr Schafer with polarised light has found that a// the 
ground-substance of the fibre 1s doubly refractive, the 
rods alone being singly refractive He concludes the 
paper by offering a conjecture as to the mode of muscular 
contraction, in which he 1s inclined to regard the ground- 
substance as the true contractile part, and the rods as 
elastic structures, merely serving to restore the fibie to its 
original leng.h, 


= NOTES 


A RUMOUR as to the fate of Sır Samuel and Lady Baker, 
of a kind simular to those which have ever and anon filled the 
air with reference to the undying Livingstone, appeared in the 
Times of Thursday last At the end of last year, with his force 
dwindled down to 200 men, Sir Samuel had penetrated south 
until he had reached the teiritory of the chief of the tubes 
squatting near the great lakes, who had hitherto been fiiendly 
to the Egyptian government Hus reception of Baker and his 
companions was however the reverse of friendly Whatever the 
cause, a desperate conflict with the natives ensued, and after much 
hard fighting, Baker was compelled to retreat with but 30 out of 
his 200 men It was with the utmost difficulty that the survivors 
succeeded ın intrenching themselves in a small fort, whence to beat 
back further attacks Such, according to report, was the state of 
matters at the end of last year The present rumour ts that Sir 
Samuel and Lady Baker having at last been compelled to sur- 
render, were immediately afterwards muidered <A telegram 
from H M Consul at Alexandria, dated the afternoon of last 
Thursday, announces that no intelligence of any sort respecting 
Sir Samuel and Lady Baker had been received by the Egyptian 
Government, o1 by any other, since March 5 last. A telegram 
of April 19, from the Alexandiia Day Mews Correspondent 
states that the rumom seems to be utterly unfounded We have, 
moreovei, been assured by one who has the best opportunities of 
knowing, that no news has really been received, and that the 
reports about Sir Samuel are inventions “ there is not,” he 
writes us, “a word of truth in them ” 


WE regret to announce that Baron Liebrg’s illness, to which 
we referred last week, has terminated in death The great 
chemist died on the 18th instant, aged nearly 7o years, having 
been born at Darmstadt on May 12, 1803 His funeral took 
place with great ceremony at Munich on the 21st Wehope, in 
an early number, to be able to give a memoir of the late Baron. 


Tr 1s with the greatest regret that we announce the death, on 
the 20th inst, after a long, and latterly, severe illness, of Dr 
Bence Jones, Secretary to the Royal Institution, the efficiency of 
which hehas done much to promote. Dr Jones was a distin- 
guished chemist, ard among his {contributions to the advance- 
ment of science may be mentioned his Croonian Lectures on 
Matter and Force, Animal Chemustry ın relation to Stomach and 


490 


Renal Diseases, Lectureson Pathology and Therapeutics, &c 
His reputation has been latterly much extended by his work on 
the early history of the Institution, and by hrs excellent biography 
of Faraday Dr Jones was a member of many learned and 
scientific societies, at home and abroad It will not be easy for 
the managers of the Royal Institution to find one capable of so 
efficiently discharging the duties of Secretary Our readers will 
remember that a short time ago a movement was set on foot to 
get up a well-deserved testimonial to Dr Jones, which, in agree- 
ment with his own wishes, 1s to take the formof a bust to be 
placed in the Royal Institution. 


Dra F ARNOLD Lees and Mr T B Blow propose to form 
a club under the name of the Botanical Locality Record Club, 
the object of which shall be to collect and keep a record of the 
exact localities of all the rare: British plants, with the dates of 
the latest observance of each, to be published yearly at the end 
of each season The yearly report, containing not only a detailed 
list of the localities, but also a geographical summary of each year’s 
work, 1s to be published and distributed only to membeis of the 
club, and to certan learned societies, to the forme: a subscup- 
tion of §s will be chargéd ‘ The names of botanists desiring to 
become members are to be forwarded to Mr T, B Blow, Wel- 
-wyn, Hertfordshire, _ S 


C 


Mr N Hormss, Curator of the Museum of the Pharmaceuti- 
cal Society, has been appointed Lecturer on Botany to the West- 
minster Hospital, in the place of Mr A W. Bennett 


Dr AcLAND, the Regius Professor of Medicine in the Uni- 
versity of Oxford, has given notice that the following gentlemen 
have beeh appointed to Radcliffe Studentships for the ensuing 
Term Mi A W Harding, of University College Hospital , 
Mr Joseph H Philpot, of King’s College Hospital, Mr 
William Garton, of St Thomas’s Hospital, and Mr Frederick 
W Jordan, of the Manchester Infirmaty 


AMONG the works recommended by the Board of Studies m 
Natural Science of the Unwwersity of Oxford to students prepar- 
ing for examination at the University, 1s Sachs’s “‘ Lehrbuch der 
Botantk” For the benefit of those unacquainted with the 
German language, the Delegates of the Clarendon Press have 
arranged with Prof Sachs and with MM Engelmann, of Leipzig, 
for an English translation of this work from the third edition, 
just published in Germany, and contammg a large amount of 
additional matter, the whole of the 460 woodcuts with which 
the original work 1s illustrated will-be reproduced ım the English 
edition The translation has been entrusted to Mr A W 
Bennett, who will also annotate the work on pomts where suffi- 
cient prominence does not appear to be given to recent researches, 
or undue prominence seems to be asssigned to certam theories, 
in which part of the labour he will be assisted by Prof Thisel- 
ton Dyer The work 1s expected to be ready by about the end 
of the year 


Tue Edinburgh Botanical Society offers a prize of ten guineas 
for the best and approved essay on the Reproduction of Lyco- 
podiacez:, to be competed for by students who have attended the 
botanical class of the Royal Botamc Garden, Edinburgh, during 
at least one of the three years preceding the award, and have 
gamed honouis ın the class examinations The author 3s ex- 
pected to give results of practical observations and experiments 
made by himself on the subject, illustrated by microscopical 
specimens The essay and specimens to be gryen in on or before 
May 1, 1876, with a sealed note containing the author’s name, 
and a motto outside Facilities will be given for carrying on 
observations and eapermments at the Royal Botanic Garden, 
Edimburgh A prize of ten guineas 1s offered, through the 
Council of the Botanical Society, by Charles Jenner, Esq , for 
the best and approved essay on the Structure and „Reproduction 
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of the Frondose and Foliaceous Jungermanniacez «This prize 
is subject to all the conditions specified in the case of the 
former. 


MR. CHARLES B PLOWRIGHT, of the Hospital, King’s 
Lynn, proposes issuing, under the title af ‘‘Spheeriace: Bri- 
tannici,” a few sets, each containing one hundred specimens, 
intended to form a fair representation of the more important 
genera and species of the British Sphariace:r The price will 
be 17 


THE soiree of the Royal Society 1s to take place at Burlington 
House on Saturday evening next, the 26th inst 


WE regret to announce the death of Sir William Tite, M P., 
at Torquay, on Sunday. 


WE regret to hear of the serious illness of the Rev George 
Henslow from a paralytic seizure, which has impaired the use of 
the lowe: limbs, but has not im any way affected his mental 
faculties, or the use of his arms, We understand that he has 
appomted Dr B T Lowne to take his place for the present 
season as lecturer on Botany at Bartholomew’s Hospital, 


IN pursuance of the recommendation of a committee appointed 
at a forme: meeting, a conference, presided over by theRev H 
Solly, took place on Saturday evening m further promotion of the 
movement for giving some of the advantages of University educa- 
tion to working men. ‘The idea 1s to form a Guild of Operative 
tradesmen to arrange for the delivery of lectures im various 
places by lecturers provided by and sent from the University 
of Cambridge. Mr Solly stated what had been done since last 
meeting The Council of Trades’ Delegates had passed a reso- 
lution expressing great satisfaction with the progress of the pro- 
posed scheme, whue in the interviews which the chairman had 
had with the heads of the University every encouragement had 
been afforded to the project, provided that a firm organisation 
could be secured to deal with The following resolution was 
passed —‘‘ That, in the present defective state of technical and 
higher edacation for the workman, no adequate piovision being 
made for those objects, either by the State or by private en- 
deavour, his meeting hails with satisfaction the proposal to form 
a Trades’ Guild of Leatning to co-operate with the University 
of Cambridge and other parties willing to aid in the education 
of the people ” 


FREDERICH DAUTWITZ writes us that he will exhibit a col- 
lection of Cactacea at the Lustschloss, Schonbrunn, Vienna, 
where he will be glad to receive visitors He 1s also desirous of 
effecting exchanges 


THE sum which was left as the proceeds of Prof Tyndall’s 
lectures in America, after paying expenses, was 13,000 dols 
This balance has been placed in charge of a committee con- 
sisting of Prof Henry, General Hector Tyndale (Prof Tyndall’s 
cousin), in Philadelphia, and Prof Youmans, of New York, and 
these gentlemen are authorised to expend it in aid of students 
who devote themselves to original investigation A suggestion 
has been made, and one worthy of encomagement, that efforts 
be initiated to secure an increase of this fund to at least 50,000 
dols , the whole to bear the name of the Tyndall Fund, so that 
the objects of the professor may be carried out to a fuller 
extent, 


SCIENCE 1s certainly in the ascendant in America at present 
A fortnight ago we noted the princely gift of Mr Anderson to 
Prof Agassiz The California Academy of Sciences has 
recently received from Mr James Lick a magnificent gift of a 
building site in the ety of San Francisco, valued at about 
100,000 dollars, 


For che purpose of more fully cairying out the law of Congress 
m reference to the propagation of useful food fishes in the rivers 
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and lakes of the Umted States, the United States Commissioner 
of Fish and Fisheries made arrangements with Mr N W Clark 
to hatch out several hundied thousand white fish eggs at lus 
establishment at Clarkston, Michigan, with the special object 
of transferring them, in due season, to the waters of Calforma 

At the proper time, in February last, two hundred thousand 
eggs were cirefully packed and forwarded to California , but, 
foi some unexplained reason, they were nearly all dead on their 
ariival Inno way discouraged by this experience, the Com- 
missioner directed the shipment of a second lot of two hundred 
thousand egg», which ariived in good condition, and the greater 
number have since hatched out at the State hatching establish- 
ment at Clear Lake, into which body of water they will be put 
at the right time The feasibil.ty of shipping the eggs of white 
fish over so greita distiice has now been satisfactorily solved, 
and there will piosably be no difficulty in carrying on thts work 
to any desirable extent Mr Stone has returned to the East 
with the view of procurmg living black bass, eels, perch, and 
lobsters, which he will take back to Califoiniaina few weeks, 
In a special car artanged expressly for the purpose The 
Califoraia Commissioners appear to be fully alive to the interests 
involved 11 the multiy'ication of the fool-fiu~he, in the'r State, 

and ssem disp»sei to leave no methol untried to accomplish 
this destrable object 


THE Amettcan Assocritton for the Advancement of Science 
commences its twenty second session at Portland, Mame, on 
Aug 20 


THe Annual General Meeting of the Iron and Steei institute 
will be held at Willts’>; Rooms, London, on April 29 and 30, 
and May I. 


Pror O C Mirsa has m the current number of the 
American Journal of Science and Ars done much to clear up 
the difficulties conuectel with the Dinocerafa He has had the 
opoortunity of compiring his specimens wth photographs of 
Eobastleus or Lovolepho ton co nutus of Cope, for the first time, 
and finds that it 1s exactly the same as the species named by him 
(Marsh) Tinoceras gran tis some time before the introduction of 
either of Prof Copes synonyms Prof Marsh says, ‘* The 
species of Diszocerata at present known with certainty are the 
following —Tiwaceras anceps Marsh, Zinoceras grandis Marsh, 
Uintather un robustum Leidy, Dinoceras mirabilis Marsh, Dins- 
ceras lacustzis Marsh” Waith regard to the osteology of the 
class, we are surprised to hear for the first time that in the foot 
the hallux 1s absent, and the astragalus articulates with the cuboid 
as well as the naviculare bone, features not Proboscid an at all 


If we may judge from the “ Register” of Lehigh University, 
South Bethlehem, Penns, US, that institution seems to 
be, ın most respects, a model one. It was founded only 
a few yearsago, ands the result of a magmifcent gift of 500,000 
dollars and 56 acres of ground, beautifully situated in the Lehigh 
Valley, South Bethlehem, by the Hon Asa Packer South Beth- 
lehem 1s about fifty-four miles from Philadelphia The education 
given by the staff of professors 1» free, the only expense to the 
student being his board, books, apparatus, &c According to 
the plan of education laid down, the first three terms ‘‘are 
devoted, by all regular students, to the study of those elementary 
branches m which every young man should be instructed, for 
whatever professi n or business in hfe he may be intended, viz, 
Mathematics, languages, Elementary Physics, Cnemustiy, 
Drawing, History, Rhetonc, Logic, Declamation, and Com- 
position” At the end of this prelimmary period, by which 
time the Lehigh student will be not less than 173 years old, he 
makes up his mind what parucular direction his studies will 
take during the remaming five terms {2} years) which complete 
the regular course According as he decides, the student goes 


through the special course provided for one of the followmeg 
subjects —General Literature, Civil Engineering, Mechanical 
Engineering, Vining and Metiulutgy, or Analytical Chemistry 

three other departments have yet to be added to this special 
course Accoiding to the prospectus before us, the traing 
provided in each of thespecial courses 1s wise and thorough, and 
well calculated to put a diligent student in the wayto make the 
furthest advances in the branch He adopts Any student who 
Wishes may pursue his studies at the University fiee for three 
years longer than the regular course Laun and Greek are 
optional in all departments except that of Literature (which, by 
the bye, has a large infusion of physical science), while French 
and German are imperative m all The institution ıs rendered 
complete by au excellent laboratory, a well-furnished observa- 
tory and a gymasium 


Pror PetTrers has named the last two planets discovered by 
him, Nos 129 and 130, Antigone and Electra 


AmMonGc Mr Murray’s hst of forthcoming works are the 
folowing —“ The evil Effects of Interbreeding in the Vegetable 
Kingdom,” by Charles Darwin, F RS , Su Charles Lyell’s 
“ Antiquity of Man,” 4th edition, “England and Russia in the 
East,” by Sir Henry Rawlmson, KCB, ERS , “ Human 
Longevity its Facts and Fictions,” by W J Thoms, ‘ Per: 
sonal Recollections from Early Life to Old Age,” by Mary 
Somerville. 

THE Perthshire Soctety of Natural Sciences has recently done 
a very proper thing Onthe suggestion of the council, the 
Hon Secretary was instructed to communicate witu such 
members of the Suctety as might be elected to serve on the 
Perth School Boaid and other School Boards ın Perthshire, and 
ask them to keep m view the importance of introducing mto the 
course of struction in schools the elements of natural sctence, 


SoME time since a paragraph appeared in NATURE relating 
to a supposed power of a preparation of boxwood ove: the 
eiowth of the human hair A correspon lent would be glad 1f 
any of our 1eaders could inform him in what way the prepara- 
tion 1s made, and what part of the plant 1s used 


Mr F W Purnaw has sent us a few archeological notes on 
an ancient fortification surrounded by a great number of mounds, 
al Merom and Hutsonsville, Sullivan Co, Ind, US The 
fort 1s situated on a plateau of loess, about 170 feet above the 
Wabash, on tie east bank of the river The position of the 
fort would be one of great advantage even at the prevent day 
One of the mounds outside was dug into, and at the bottom of 
the pit thus made were found remains of a fire, bones of anumals, 
pottery, and an arrowhead Mr Putnam concludes that the 
pits now filled up so as to form mounds, were the houses of the 
inhabitants or defenders of the fort 


THE additions to the Zoological Society’s Gardens during the 
last week include an Ocelot (Felis pardalis), from Honduras, 
presented by Miss E E Biooks, two vinaceous Turtle Doves 
{ Turtur vinacens) hom W Africa, presented by T. P Tindale, 
a Leopard (Feks padus) and a Civet Cat {Pruerra civetta) from 
W Africa, presented by L Hait, two Goldfinch (Cas duels 
elegans) and two Canary Finches {Serinus canar ius) from Madeira, 
and a Paradise Whydah Bird (Vidua paradisea) from W Africa, 
presented by Lieut F L C Hearne, a Philautomba Antelope 
(Cephalopus maxwelli:), bornin the Gardens , three Indian Tree 
Ducks (Deudrocyena arcuaia), three Summer Ducks (dx 
spoisa) from N America , two Hooded Cranes (Grus mona- 
chus) from Japan, purchased, two Malayan Tapirs (Zapu us 
wdicus), a Rhinoceros Hornbill (Buceros rhinoceros), from the 
M lay peninsula, a Derbian Wallaby (Halmatur us derbianus) 
from Australa , a Hoffmann’s Sloth (Cholopus hofmann) from 
tanama, and a Greater Sulphur Crested Cockatoo (Cacatua 
eaterita) from Australia, deposited, 
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| THE BIRTH OF CHEMISTRY 
i : IX 


Early Ideas concerning the Process of Combustion —Associatron 
of Nitre with the Aw, so far as the part they play tn Combus- 
nonas concer ned —Hookes Theory of Combustion -Mayow's 
Exper iments —Eaily Prewmatic Chenustry —Proof of the 
Analogy existing between Combustion and Respu ation, 


AS in the history of matter we find molecules grouping them- 
a. selves around a common centre or a common line, thus 
constituting crystalline bodies, so in the history of sciences and 
of nations we may often observe well-defined axes, about which 
the facts of particular epochs congregate Such axes are to be 
found n the history of chemistry At the particular period of 
which we now write, the facts of the science mainly grouped 
themselves around theories connected with combustion, which 
involved as collateral matters conceptions regarding the nature 
of calcination, and of the ar, 

Combustion was, and still 1s, the most prominent exhibition 
of chemical force, with which man ordinarily comes into con- 
tact Itis a purely chemical action—the unon of dissimilar 
bodies under the influence of chem:cal affinity, attended by the 
evolution of light and heat Many attempts were made to ex- 
plain its cause Fire, in common with earth, aw, and water, 
as we have before seen, was regarded as an element, till almost 
within or own memory Epicurus regarded heat as a congeries 
of minute spherical parucles possessing rapid mouon, and 
readily insinuating themselves into the densest bodies Fue was 
simply an mtense form of heat Cardanus speaks of flame as 
aer accensus, and of fire as heat immensely augmented During 
the Middle Ages the existence of two kinds of fire was ad- 
mitted—the one pure celestial fire “subil gms,” “celestis 
zents,” the principle or essence of fire, the other ‘‘ gross earthly 
fire,’ o1 ‘‘mundane fire” The latter was the materia, the 
former the mma Celestial fire became mundane fire when it 
was associated with combustible bodies, that 1s, in ordinary 
combustion Seneca tells us that the Egyptians divided each 
element mto an active and a passive form, fire became 
ac.ive flame which burns, and comparatively passive warmth 
and hght The elemental nature of fire was not universally ad 
mitted during the Middle Ages , thus Francis Bacon asserts, in 
the Novum Or ganum, that fire is “merely compounded of the 
conjuncuon of light and heat in any substance,” and he defines 
heat as a rapid motion of material particles Athanasius 
Kircher, in his ponderous treatise, ‘‘ Ars Magna Lucis et Um- 
bre,” affirmsthat fire is air which 1s caused to glow by the 
violent collision of bodies, by which means combustible bodies 
become flame At an early date ıt was observed that fire cannot 
exist without ai, the experiment of burnmg a candle m a 
closed vessel was well known Some affirmed that “‘air 1s the 
food of fire,” some that ‘* air nourishes fire ” The influence of 
a blast of air upon fire was well recogmsed , we have seen that 
bellows were known at a very early date When nitre—which 
for many centuues was one of the most important bodies in 
chemuistiy—came to be known, it was soon noticed that it pro- 
duces intense ignition, that, m fact, to direct a blast of ar 
upon a red-hot coal, or to thhow some nitre upon it, produced the 
same result, viz gieatly augmented combustion Hence arose 
the idea that mitre-and the air are ın some way connected, for 
‘things which are equal to the same are equal to each other ” 
This association of ideas may seem crade to us now, yet we 
must iemember that nitre pioduces rapid combustion simply 
because ıt contains a great quantity of that constituent of the 
air, oxygen gas, which ordmarily produces combustion Thus 
the old natural philosophers, wandermg in the dim twilight of 
expenmental knowledge, were not so far wrong in their suppo- 
sition _ The idea mentioned above was very prevalent two cen- 
tutes ago Robert Boyle speaks of the presence of a ‘‘ volatile 
nitre” in the air, Lord Bacon says that nitre contains a ‘‘volatile, 
crude, sand windy spirit” , Clark attributed thunder and light- 
ning to the presence of mtre m the air , Gassend: imagined that 
minute particles of nitre are diffused throughout the atmosphere 
When we heat lead or tin in a current of air, these metals are 
respectively coaverte1 into a powder, or ca/x, and calcination 
* was one of the most important processes in old chemustry Cal- 
cination seemed to be due more or less directly to the air “and 
metals could also be calcined by heating them with nitre, or with 
the spirit of mitre—nitric acid, hence aiose another bond of 
connection between nitre and the air, at least, they had some- 
thing in common. Lemery m his ‘f Cour de Chimie,” published 
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in 1675, affirms that the acid of nitre contains a number c 
‘c cor puscules ignées” locked up init, and he defines these latte 
as “a sub le matter, which having been thrown into a very rapt 
motion, still retains the power of moving with impetuosity, eve: 
when it 1s enclosed in grosser matter, and when it finds som 
bodies which by their texture or figure me apt to be put int 
motion, it drives them about so strongly that, there parts rub 
bing violently against each other, hext 1s thereby produced ” 

Thus recognising the causes which had 1 d to the assoctatio, 
of the air with nire, at least so far as they are both concerne 
in the production of combustion, we are prepared to examin 
Robert Hooke’'s theory of combustion The announcement c 
this theory marks an important history in the theory of chems 
try , ıt was the first chemical theory worthy of the name, and | 
gave a far more just and accurate explanation of combustio 
than the crude and over-belauded theory of Phl giston, c 
Beccher and Stahl Hooke’s theory was, moreover, founde: 
upon experiment, and although unfortunately he does not describ 
the experiments, we see at a glance that it could not have bee 
constructed without such means  ‘' This hypothesis,” he writes 
I have endeavoured to raise from an infinity of observation 
and experiments,” and all who know Hooke’s writings, are we! 
aware how good an experimenter he was The theory was pul 
lished in 1665 1n Hooke’s “‘ Aficrograpiia ,” 1t 1s there foun 
(Observation 16) buried in a mass of irrelevant matter, dnd t 
this cause may, perhaps, to some extent be attributed the fac 
that it has been so little recognised and known ‘The theory 1 
stated in twelve propositions, the principal of which are a 
follows — $ 

1 That the air is the “ universal dissolvent of all sulphureor 
bodies ” i 

Sulphur was long regarded as the type of combustible bodies 
on account of its ready inflammability , some even derive th 
name from sal, wip, the s:lt of fire By sulphureous bodies 
Hooke simply meant combustible bodies, viz bodies that can bur 
ina supporter of combustion By air being the ‘‘ universal dis 
solvent,” he meant that through the agency of air combustibl 
bodies are caused to become transf6érmed into similarly invisibl 
substances For instance, we burn a pound of woud, and 
few grains of ash remain, the rest has disappeared into an 
as we say now, 1t has been converted mto carbonic anhydrid 
gas , as Hooke said then, 1t has been dissolved by the air 

2 “That this action 1t (the air) performs not until the bod 
be sufficiently heated ” 

In more modem phraseology, every combustible possesses 1! 
special igmting point, phosphorus 92° F , sulphur 482° F, an 
sO on 

3 “That this action of dissolution produces or generates 
very great heat, and that which we call /27¢” 

4 ‘* That this action 1s performed'with so great a violence 
and does so minutely act, and rapidly agitate the smallest par 
of the combustible matter, that ıt produces in the diaphanot 
medium of the air the action, or pulse, of Leehet 

This would seem to indicate that Hooke considered light t 
be an intensified form of heat, and to be generated in the sam 
manner, and to be a kind of very rapid motion 

5 “Thar the dissolution of sulphurous bodies ıs made by 
substance herent and mixed with the air, that is like, 1f not tl 
very same with, that which 1s fixed ın saltpe.re ” 

Hooke had evidently traced the connection between certai 
actions produced by the air and by saltpetre or mitre, and | 
says 1t may be readily demonstrated that combustion 1s effecte 
by that constituent of the air which 1s fixed in saltpetre Th 
1s a remarkable assertion, because oxygen gas was not discovere 
until more than a century after the proposition of Hooke 
theory ; and we now know that nitre contains “‘ fixed” in tc th 
same substance—oxygen gas—-which causes air to “ dissolve 
combustible bodies [tis probable that the connection betwee 
air and nitre may have been rendered the more probable in th 
minds of Hooke and his contemporaries by the knowledge th: 
gunpowder will burh in a space devoid of air, thus, 1f sulpht 
and charcoal burn m ar, and consume air in burning, and 
nitre will cause them to burn out of con‘act with an 1t woul 
surely appear that nitre must contam at, or one of its con 
ponents 

10 ‘That the dissolving parts of the air are but few, ‘ 
whereas saltpetre 1s a menstruum, when melted and red ho 
that abounds more with these dissolvent particles, and therefo 
as a small quantity of ıt will dissolve a great sulphureous bod 
so will the dissolution be very quick and violent,” 
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It was well known that if a piece of fed-hot charcoal be 
thrown into melted nitre, it is consumed with great rapidity, 
while in the air it burns with far less readiness ; hence Hooke 
infers that that particular component of air which causes it to 
support combustion exists in a condensed form in ŝaltpetre. He 
also remarks that if air be violently forced upon a piece of ignited 
charcoal by bellows it may be made to, burn almost as rapidly as 
in melted nitre. 

12. “It seems reasonable to think that there is no such thing 
as an clement of fire... . but that that shining transient body 
called flame is nothing else but a mixture of air and volatile sul- 
phureous parts of dissoluble or combustible bodies.” 

Hooke asserts that this theory had been worked out by him 
several years earlier, and had been well supported by experi- 
mental means; he says, moreover, that he has here ‘‘ only time 
to hint an hypothesis, which, if God permit me life and oppor- 
tunity, I may elsewhere prosecute, improve and publish.” This 
he never did ; but a young Oxford physician named John Mayow 
(b. 1645 d. 1679) eagerly accepted the theory, and adduced 
many experiments in support of it. Perhaps Mayow may have 
worked with Hooke, during his residence in Oxford, and may 
have helped to adduce verifications of the then half-formed 
theory. Mayow’s experiments are contained in a treatise en- 
titled —** 7ractatus’ Quinque Medico-Physici quorum primus 








Fic, 18.—John Mayow. 
(From bis “Tractatus Quinque Medico-Physici, 1674.") 


agit de Sal-nitro et. pirin Nitro-aëreo, Secundus de Respira- 
tiong . . . . Oxonii, 1674." -The book is altogether important, 
because the experiments which it contains form the basis of pneu- 
matic chemistry, that is the chemistry of gaseous bodies ; it is 
also distinguished by accurate reasoning and well-founded 
generalisations, Had it been better known, it can scarcely be 
doubted that the discovery of oxygen and of various gases made 
a century ago, would have been forestalled by many years. 
Mayow calls the ‘‘dissolving parts” of the air and of nitre, 
which we now calloxygen gas, by the several names of mitre air, 
fire-air, and miro atrial sftrit. Air does not consist wholly of 
nitre-air, because when a candle is burnt in a closed vessel only 
a portion of the contained air is consumed. Nitre-air exists in 
large quantities in a condensed form in nitre ; hence combustible 
bodies mixed with nitre will burn under water, or in a vacuum. 
The acid of nitre contains all the nitre-air in nitre, but it does 
not inflame bodies so readily as nitre because in it the Mitre-air 
is surrounded by particles of water which tend to quench the 
burning body. Nitre-air is not combustible itself, neither does 
nitre contain any combustible substance, because it may be 
fused in a red-hot crucible, but no ignition will be observed to 


NATURE 


| 
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| In 1672 Robert Boyle procured hydrogen gas by acting upon 





take place, until a combustible body has been added. All acids 
contain nitre-air :—how curiously this contrasts with Lavoisier’s 
name oxygen, from otvs yevvaw, which he gave to the be. 
cause he believed it to be an essential constituent of all acids. > 
Sulphuric acid, according to Mayow, consists of nitre-air united 
with sulphur ; wines become sour and are changed into vin 

by the absorption of nitre-air from the atmosphere. It is 
cause also of fermentation and putrefaction, and for this reason, 
substances when covered with fat or oil do not putrefy. D 
calcination metals increase in weight, and this increase is x 
buted by Mayow to absorption of nitric air; thus calx of antimo 

is antimony #/us nitre-air, and this is borne out by the fact that 

a substance absolutely similar to calx of antimony may be pro- 
cured by treating the metal with the acid of nitre and evapo- 
rating. Again, rust of iron is iron united with nitre-air. 

We come now to some of the first experiments in Pneumatic ~ 
Chemistry. In one of his experiments Mayow supported a kind 
of ledge within a bell-jar full of air (see Fig. 19) ; upon the led 
he placed a piece of camphor, and fired it by concentrating the 
rays of the sun by a lens upon it. The camphor ignited and 
burnt for some time, water then rose in the jar; and on again 
attempting to ignite the camphor he was unsuccessful. A lighted 
candle was also burned in the jar with the same result. Thus a 
part only of the air had been consumed, and the remainder was 
unable to support combustion. The siphon tube (shown on the 
right-hand side of the figure) was inserted at the commencement 
in order to render the height of the water the same, inside and 
outside the tube, as stoppered air jars were then unknown, 

Thus it was clearly proved that air is diminished in bulk by 
combustion. In order to prove that respiration produces a 
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Fig. 19,—Early experiment in pneumatic chemistry. Fig. 20.—Early ex- 
periment in physiological chemistry, 


similar result, Mayow tied a piece of moist bladder over 
mouth of a jar (Fig 20), and upon this he pressed a cupping- 
glass, so that the edges fitted air tight Within the cupping- 
lass he placed a mouse, and as the animal continued to b e 
e noticed that the bladder was forced up, more and more into 
the cupping-glass, proving that the air within it had been dimi- 
nished by the respiration. Thus Mayow endeayoured to esta- 
blish a connection between .combustion and respiration, He 
also placed a mouse in a vessel standing over water, and noticed 
that the water rose in the jar as the respiration continued ¿ and 
he found it impossible to ignite a combustible body in a jar of 
air in Which a mouse had died. Again, he placed a mouse and 
a lighted candle together in a jar of air, and he noticed that the 
mouse only lived half as long aṣa mouse lived in the same bulk 
of air i the candle. deprived of its nieg was | 
assumed tobe lighter than nitre-air, because if a mouse is placed — 
néar the top of a closed vessel, it die#*sooner than if placed near 


iron filings with an acid, and proved its inflammability ; but he, 
does not a to have further studied its properties, and its 
discovery is always attributed to Cavendish, a century later. 
Boyle suggests that it probably consists of ** the volatile, sulphur 
of Mars, or of metalline steams participating in a sulphurous — 
nature.” Mayow also procured some of this gas by acting upon 























that. it is not a 
` supporter of life. co ee _ p 
© Mayow’s second treatise ig.on respiration; and he herein 
expresses views far in advance of any of his predecessors. He 
proved that the nitre-air is alone concerned in respiration, and 
ye asserts that this is absorbed by the blood, while the rest is 
rejected. Irunites with combustible particles in the lungs, and 
thus produces animal heat. The lungs consist of a number of 
minute sack shaped membranes thruugh which the nitre-air 
passes to the blood; + i 


‘iron with dilute sulphuric acid; and 








We add the following sam of Mayow’s treatise, and of the 
position which it ought to occupy in the history of chemistry; 
from an article which we wrote on the subject 4 few years ago. ` 

Mayow’'s work is remarkable in several respects. In it he con- 
roved that respiration and combustion are analogous 
; he upset the four-element theory by demonstrating 
ympound nature of air; and he recognised oxygen aud 
fas clearly and almost as notably as. they were recognised 
red years later—the one the supporter of life and com- 
i, the principle of acidity, and th: cause of fermentation 
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he treatise is characterised by much clear and condensed 
thought, well-sustained argument, and accurate reasoning ; more- 
over, we seldom meet with instances of too hasty generalisation, 
i edominant source of error in the early development of 
nce. We further observe a great advance towards that 
















je see ‘fon the above: th owas the investigation of thè- 
re of nitré which léd to: the ‘knowledge of the constitution | 
‘of the air, and tothe first experiments in pneumatic, chemistry, 
ayow remarks at the commencement of his treatise, that so 
ch had been written about nitre, that it would appear “ut sal 
toc admirabile no mus in philosophia, quam bello strepitus 

F tagne: erel: and when he remembers 
results we are almost inclined 
G. E. RODWELL 
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i, a very little known district, by 
by Mr. T. Archer Briggs, — Mr, _ 
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| Hymenomycetous fungi, by Mr. W., G. Smith. 
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he term *' pseud o distin : 
from true fruits, such instance, as tl ple, the strawberry, 
the rose-hip, the mulberry, and the fig, into the composition o 
which other organs bésides th true fruit entero Among the 
short notes, the most interesting 18 one of the disgovery of Lchttm 
flantaginenm in Cornwall, by M. Ralfs, the plant hav:ng been 
hithe:to confined, as far as British botany is concerned, to the 
Channel Isands. There is a coloured illustration of four new 


fruitrlike structure: 








foggendorG’s Annalen, No. 1, 1873.-—This number opens 
with the fourth of a series of papers, by Oscar Emil Meyer, 
on the internal friction of gases; he shows that Poiseuilte’s 
law for droppable fluids is vetified for gaseous transpiration 
through nerrow pipes.—Dr: Hermann Herwig communicates 
an account of experiments made on the action of the induction 
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sion; takes place when, on both sides of thé diaphragm, there 

is the same gas with the same pressure, —Dr. Morton communi»; 
cates a note on fluorescence, supplementary to Hagenbach’s res- 
searches ; and there are, in addi l 
and other sources, 
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‘afew’ notës from English 


Revue des Sciences Naturelles, Nos. 1-3, 1872,—This new 


quarterly journal, published at Montpellier, is another proof òf 
the scientific activity which is 3 
Lacage Duthier’s Archives de i 
will we trust exhibit what Prof. Jourdain calls in one of thes 
numbers ‘‘ces qualités éminemment francaises : 


now reviving in France. Like: 


gologie, this provincial review- 
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the neighbourhord of Montpelher Perhaps the most important 
part of this and the subsequent numbers 1s a series of careful 
abstracts of French and foreign publications in zoolo y, botany 
and geology The second number contains a botanical paper 
on certain Juncacex, by Duval-Jouve, with plates, a new 
classification of Mammahia, by Prof Conteyean (there is nothing 
very new in st the chief novelties are definitely uniting the 
elephant with Rodentia, and separating the Pinnipedia from the 
other Carnivora to associate them with Sirenia and Cetacea) , a 
description of diatoms found in the mixture of vanous corallines 
and algee which is known m pharmacy as ‘‘ Mousse de Corse” 
(Cor allina coi sica, **sea-moss”), by A de Brébisson, and a short 
account with a plate of the remarkable Filaria discovered m 
chylous wine, by Wucherer and T R Lewis, and lately found 
im human blood by the latter observer Among the abstracts of 
this number, by Prof Jourdain, 1s an interestmg review of the 
affinities of Amphioxus and the Tunicata from an anti-Kowelev- 
skian pomt of view, by Prof Jourdsin, dpropos of Giard’s Linde 
on the sulyect in the Archives de Zoologie The third number, 
pubhshed last December, con ams, among other articles, an 
Important communication from M Bavay on the development of 
a frog (//ylodes Alas timicensis, Tschudi), observed im the island 
of Guadaloupe Though it issues from the egg as a perfect 
anurous abranchiate Batrachian, ıt can be seen in the semi- 
transparent foetal coverings to go through the tadpole stage, 
having a well-developed tail and small external gills, both of 
course functionless We congratulate M Dubreuil on his enter- 
prise and success, and hope he will be able to maintain the high 
character of the first three numbers of his review 9 
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SOCIETIES AND ACADEMIES 
LONDON 


Chemical Society, Apnl 17 —Dr Odling, FRS, pre- 
sident, in the char -—Dr Debus, F RS, delivered a lecture 
‘On the Heat produced by Chemical Action” The speaker 
considered the relation existing between the chemical affinity of 
the metals and the amount of heat they develop during oxid- 
ation or combination with chlorine, todine, &c, and also the 
various interesting conclusions which may be drawn from the 
thermic results obtained by the so'ution of salts, especially no- 
tiang that, m double decempos.tion taking place m solution, 
those compounds are always produced which develop the 
greatest amount of heat 


Geologists’ Association —Excurston to Banbury, April 
14 and 15 —This, the first excursion of the season, was 
under the direction of Prof Morris and Mr T Beesley, and was 
largely attended After their arrival at Banbury, the members 
and their friends examined exposures of the Middle Lias Clays 
(zone of A capricorniuts) and the marlstone m the immediate 
yicmity of the town Subsequently the party proceeded 
southwards, visting at Twyford a section of the Lower 
Middle Laras, and at King’s Suiten an extensive exposure of the 
marlst ne which 1s here worked for ironstone Fossils, espe- 
cially Biachiopoda, are numerous at this place, and alundant 
occupation was found for the hammers of the pirty At 
Newbottle Prof Morris described the physical geology 
of the district, and showed how the hills and valleys, 
the agriculture, the occupations of the people, and even the 
houses and churches of a district, depended upon its geological 
structure In the eventing the members were entertained at a 
conversazione in the Town Hall, Banbury A very fine 
collection of the local fossils as well as of antiquities and other 
objects of interest, had been brought together by the exertions of 
Mr Beesley, and a large assembly testified to the interest the 
visit of the Association had occasioned During the evening 
Prof Morns dehvered a lecture m which he described generally 
the geology of Banbury, and enlarged upon the advantages of 
a study of thescience The 1oute for the second day was a 
long one, and the party lef. Banbury early, and proceeded by 
Constituton Hul section of Upper Inas, Broughton Castle 
and Church, Tadmarton quarries of great colre, and Camp, 
Bloxham Church, Comb Hill quarry m inferior oolite, and 
Adderbury ironstone quarnes in marlstone and upper has 
The physical and stratigraphical geology was explained at the 
various stopping places, and many foss ls were obtained at some 
of the sections At Tadmarton Mr Beesley had provided 
luncheon for the members and visitors, who, while assembled 
in an ancient British camp, were addressed by Prof Morris, Mr 
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Beesley, ard Mr Lobley. The association has, durmg the pre- 

sent session, paid visits of inspection to the British Museum, the 

Museum of the Royal College of Surgeons, and the Museum of 

Practical Geology, and lectures descriptive of portions of the 

collections have been delivered by W Carruthers, F RS 

2 ee F GS, Prof Flower, F RS., and R, Etheridge, 
DUBLIN 


Royal Insh Academy, Apnl r14 —Dr Stokes, F R.S, 
vice-president, ir the char —Professor R Ball, LLD, read 
some Notes on Appled Mechanics, and the secretary read, for 
Mr Donovan, a description of a Comparable Self-registering 
Hygrometer, 

RIGA i 


Naturforscher Verein, Aug 28, 1872-—-Cand Westermann 
described his visit to the Isingsee, in which is an island that 
pertodically appears and disappears Tt generally makes its 
appearance above water as the warm weather comes on, and the 
phenomenon ts supposed to depend on the d velopment in the 
peat at the bottom of mar h and coal gas, which 15 increased 
by the heat, and causes the masses of peat to float upwards 
towards the surface 

September 25 —Tlerr C Berg gave a detailed report of Dr 
Mullers work on the “* Application of the Darwinian Theory 
to Flowers and I lower-frequenting Insects ” 

October 2 —Dr Kersting exhibited some living young frogs, 
which had been from four to six weeks in the tadpole state 
While some had aleady completed their development, others 
were still at various stages of transformation, one animal had 
all four legs, but still retamed its long tail, while another was as 
yet only a biped. In proportion as the feet developed, the 
animal became al. the more meagre, and at the same time the 
faste the tatl disappeared —Heir Thoms produced some pieces 
of the so-calkd sugar boxwood, an mfenor hind of South 
American mahogany, in which a remarkable secietion of a white 
hard substance had been found He found ıt of the following 
composition —-Ca O 33 24. POs 42 30 Organic matter 3 06 
Water 21 40, which 19 expressed in the formula 2 Ca O + PO, 
+4 IIO This 1s almost the same composition as that of the 
sul stance which gathers round the kidneys of the sturgeon 

October 16 —Prof Kieseritzky gave a list of plants 1arely met 
with in the province around Riga —Dr Bienert read a paper on 
the Contfisd. 

VIENNA 

Geological Institute, March 5—Dr R v  Drasche 
showed a mineral that was found ın the environs of Plaben, near 
Budweis, m South Bohemia The specimens show a white 
nucleus which corsists of felspar, and contains 1n almost equal 
proportions lime, potass, and soda This nucleus 1s surrounded 
by a perfectly homogeneous, pellucid green mineral, which some» 
times enters in small veins intothe felspathic substance , the micros 
scopic examination of this green mineral shows not only the 
polyhednce forms of the metamorphosed feldspar, but even the 
stripes characterising the feldspar-twims (Zwzlizgs-stretfung) are 
clearly v.sible Tnere can be no doubt therefore that the green 
mineral ıs a real pseudo-morphosis of feldspar , ıt belongs to the 
family of the chlo.ttes and in its properties and chemical con- 
stitution 1s most simular to the pennine or to the pseudophite, 


| described by Kenngott from Mount Idiar m Moravia — 


T Posepay on tube-ores (Kok; en 73) from Rarbl in Corinthia 

In the lead mines of Laıbl there are to be found stalks, some 
lines ın diameter and some inches m length, consisting in the 
outer part out of crystalline galena, whilst the axis 1s either quite 
hollow, or 1s filled with earthy matter * These tubes are in- 
closed in the dolomite which 1s the bearer of the lead ores of 
tne country M Posepny thinks that these tubes aie formed 
by the deposit of the galena on real stilactites—-M Ch v 

Haur on the occurrence of different sorts of coal m one and the 
same bed By an accurate investigation of the brown coal 
of different l cahties in Styria, the author stated that ıt 
consists generally of two different sorts of coal which are mechant 
cally mixed in the same bed, and sometimes in every single 
specimen The one sort shows a rather slaty fracture, 19 faint, 
compact, and of less heating power , the other, on the contrary, 
has aconchordal fracture, 19 shining, more easily fable, of 
greater heating power, and may be coked Intle same way 
in some layers of lignite v Haucr found small paiucs of shining 
coal which resembles good brown coal, he ıs inclined to 
suppose that such differences of the coal in the same bed may 
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be caused by differences of the vegetables out of which the 


coal has been formed, 
PHILADELPHIA 


Academy of Natural Sciences, Oct 1, 1872 —Prof 
Leidy remarked that he had vri ed a corundum mine recently 
opened m the city of Unionville, Chester Co , Pa, The accumu- 
lation 1s perhaps the must extraordinary discovered, and ts 
extent yet iemams unknown The corundum, as exposed 
to view at the bottom of a trench, appears as the crest 
of a large body or vem lying between a decomposing 
gneiss and a white talcose schist The exposed portion averages 
about six feet in depth and five feet in thickness at bot.om, and 
is estimated to contain about fifty tons. It looks as if 1t pro- 
mised to be the most valuable deposit of corundum ever found 
The corundum is the pure material, and 1s not emery 

October 8 —Mi Thomas Meehan iemarked, that as botamists 
well knew, Quercus p;tnoutes seldom grew more than two feet 
mheight It was one of the smallest of shrubs In his collec- 
tions in Kansas, he found oaks in the vicinity of Leavenworth, 
which made small trees from ten to fifteen feet high, and with 
stems nom one to two jeet in circumference He was entirely 
satisfied that itis identical im every respect but size with the 
QO prinoides of the Eastern States. Among trees there are few 
which produce forms as low shrubs , but the Linus Bankvana, 
m the East but a bush of five or ten feet, grew often forty feet 
along the shores of Lake Superior , the Castanea pumila, Chm- 
quapin chestnut, when it gets out of the sands of New Jersey 
into the clayey soils west of the Delaware, often grew as large as 
many full-grown apple trees, while the Celts occidentalis, which 
in the East 1s generaliy buta straggling bush along fence corners, 
is in Ohio a large spreading tree with enormous trunk, and in 
Indiana. is as lofty and as graceful as an elm 


PARIS 


Academy of Sciences, Aprl 7 —-M Bertrand in the chair 
The followmg papers were 1ead ~-On batteries and on electro- 
capillary actions, by M Becquerel —On a new method for the 
application of the thud theorem to the control of geodetic lines 
and to the determination of the true figure of the earth, by M 
Yvon Villarceau —On the discovery of Lunar variation by Aboul 
Wefla, by M Chasles —On an accessory reduction in the number 
of periods pioduced by juxtaposition at the moment of the 
formation of a double point, by M Max Mane —On Metallic 
Reflection, by M Mascart --On the action of electric currents on 
atmospheric air, by M Boillot , a paper dealing with the for- 
mation of ozone by tubes coated with carbon powder —Note on 
a new series of samples of crystalline or crystallised substances 
obtaméd in the dry way;by M Ch Feil —A letter was received 
from M Vander Mensbrugehe, stating that he had been com- 
pletely convinced by the arguments and expeizments of M Gernez 
and Violette, in the recent controversy on crystallisation, and 
seeing that the superficial tension of liquids did not play the 
important part he assigned to it, he requested the Academy to 
consider his recent papers as not received —A note on Tempel’s 
comet (1867, 11), was received from M Stephan —On com- 
posite elecric sparks, by M Gazın —On the Phonoptometer, 
an mstrument for the study of periodic or continued movement, 
by M J Lassayous —Note on the effects produced by currents of 
electricity on mercury immersed in different solutions, by M, 
Th du Moucel —On the solvent action of glycerme on metallic 
oleates, calcic oleates, and calcic sulphate, by M Asselin—On 
the action of chloracetylic chloride on amline and toluidine, by 
M D Tommas: —On the toxic effects of the 1odides tetra- 
methylammonium, and tettamylammonium, by M Rabuteau , 
the author has found that so long as an atom of hydrogen remains 
unreplaced, the amyl and methylammonmum compounds are 
harmless, but that as soon as the last atom of hydrogen 1s re- 
placed by the radicle, the body becomes excessively poisonous, 
with an action lke that of curara —On the age of elevation of 
Mount Lozère, by M Fabre —Note on the public fountains of 
Toulouse, by M Grimaud de Caux During the meeting an 
election to the vacant chair of thelate M Delaunay, in the astro- 
nomical section, took place M Loewy obtained 31,M Wolf 24, 
and M Stephan 2 votes, M Loewy was declared elected 

April 14 —M de Quatrefages, president, in the chair —Ex- 
planation of the text of Aboul Wefa on the third irregulanity of 
the moon, by M Chasles—A long and detailed reply to M 
Faye’s late criticism on the solar spot theory was received from 
Father Secchi, this was followed by an answer by M Faye, 
who also answered M Vicarre’s attempted revival of Heischel’s 
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theory ın the same paper —A correspondent for the astronomic: 
section, in place of the late M Quoy, was then elected, M 
Mulsant obtamed 31 votes, M Baudelot 8, and M Joly 1, M 
Mulsant was therefore declared duly elected —A report o: 
M Boussi1e2q’s ‘‘ Essay on the theory of running waters ” 
then read —-On the residues relative to Asymptotes, class 
of the quadraties of algebraic curves, by M Max Man 
observations on the theory of solar cyclones, by M V 
memoir on substuunons (mathematical), by M C Jo 
a new determination of the constant of attraction ~~ 1 
Gensity of the earth, by MM A Cornu and J Baill 
effects produced by electric currents on mercury 1 
different solution, by M Th du Moncel, a continua 
paper read at the last meeting —On irradiation, by M 
Roux --On the hybrid reproductaon of Echinoderms, : 
Manon —Or the trunk of a Nemertian hermaphrodi 
coasts of Marseilles, by M E Zeller —A study on t 
ferous formations of the Bas Boulonnais, by MM Gg 
Bertaut 
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° THURSDAY, APRIL 24 


Rovar SOCIETY, at 8 30 —On the Durability and Preservation 
and on Ruivetted Joruts Sir W Fairbairn —un the ia 
Meteorologicat Star stics in determining the best course for; 
Sauing Quahues are known F Galton 

ROYAL Institution, at3—Light Prof Tyndall 

GRESHAM LECTURES, at 7 ~Ou Chmaite E 5 Thompson 


FRIDAY, APRIL 25 


ROYAL INSTITUTION, at 9 —Palæoutologica] Evidence of M 
Aniural Form» Prof Flower 

HORTICULTURAL SOCIETY, at 3 —Lecture 

QuixeTrr Crus, at 8 

GRESHAM Lectures, at 7 —On Chmate in Health and D 


Thompson 
SATURDAY, APRIL 26 


GRESHAM LECTURES, at7--OnSumulants E » Thompso 
RoyaL INSTITU sion, at 3 —0z ne Prot Odling 

ROYAL BUTANIC SOCIETY, at 3 45 i 
GEOLUGISIY ASSOCIATION, at § —Excursion from Charing {, 


Charltor 
MONDAY, APRIL 28 


GEOGRAPRICAL SOCIETY, at 8 30 —On the probable existenq 
Lands within the Arctic Cucle Capt Sherard Osborn, R j 
Lonpon INSTITUTION, at 4 — Elementary Botany Prot Be 


TUESDAY APRIL ag j 


ZOOLOGICAL SOCIETY, at 8 30 -—-Anniversary | 
Rovat INSTITUTION, at 3 ~ Musc of the Drama Mr Dar 
Society oF ARTS, at 8 —On the British Settlerrents in Wes 
vernor Pope Hennessy 
WEDNESDAY, APRIL 30 


LONDON INSTITUTION, at 12 —Annual Meeting 

Society OF ARTS, at 8—Un the Condensed Mik Manuj 
Mernam | 

GEOLOGICAL SOCIETY, at 8 —On the Permian Brecciis and 
Armagh Prof &dward Hull —Geological Notes upon Gri 
G W Stow —On some Bivalve Entomostraca, chiefly Cypr 
Carboniferous Formations Prof T Rupert Jones 


THURSDAY, May 1 
LINNEAN Society, at 8 —On Cinchonas J E Howard 
CHEMICAL SOCIETY, at 8—On Zircoma J B Hannay —O 
of Exp osivea Dr dprengel 
Royau [NSTITUTION, at 2 —Annual Meeting f 
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